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mmm 

(a) (O jca%i-3ifl:^»ffiKS^r*xy>3g7c 

(A) ff>JS 

(B) SJt#H'ft 

(3) ^r h /s 2 ^<Dmmm&t.%iz7iimT*&^mmzM vxitm 

(4) ^-^m2M^A^^#^*lc#^^sS^{c*fbTli^^lc#M 

(C) MtIpH 

pH 6 . 5 - 7 . 0 

[»#£2] JEfcfcKw^Ji'ft^fi&tt* (D) - (E) Sr^i-Slt^ltC 

(D) M*iM^ 

3 7 -4 5TC 
(E) 

Ffi/^iitb^A -sKUr^U/l/TS K4*;i/«*C*tt£ J: »;&J4 3, 
0 0 0 0 y;i/^jglC J: *JJ&4 2, 0 0 0 o 
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[ff#^33 ^^-r^nv-TirX (Kluyveromyces) MiZ fijfcf £11^ 1 

•7^r-fX (Kluyveromayces lactis) Tf.&S, !t#£4 lCiB«0>2f&. 

C»#^6 3 TsB (a) fr£ (e) ©V^i*tl^tCSB«©xy >M^'f4&W 

(a) U?rj## : l lCffi*©Sa£ffl#l&£tf # U 5? * b^-^ F> 

(b) »J## : 2{CfB«(DT^ 7^SH^'J$:n- K-TSjKU % V U^t^ F, 

(c) bb^j##: 2izmm<DT$ jmmmz&^r. i^L<izmma>T$ ;m 

( d ) ge?!J## : 1 tCSB«©^3£ffi^I^ h ft <§> jK U 5? * F * h U > S? x 

(e) 2 tCfB«<£>T ^ ^ flftK£f£ 6 0 %&±G)1&m&*m* & T $ J 

mmwtn- K-TSsKU F, 

ft. 

© * * # - & ^ ujm iz$m l fcMi<* 0 

7 JcgB«©SaK©5B5i3&j£ 0 
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[»M12] TIB (a) frt> (e) ©^f*l^lClB«©, i^Mtt 
(a) jSB^rj#^: 3, 5, 7 e>fcS#fr£3g#£ 

(d) fE#i##: 3, @B#I##: 5, feJ:tF|2»^: 7 

^Tt'A>f :/y ^-fX-tS/KU K, 

(e) fB?'J##: 4, : 6, £ «fc^SB^J#^ : 8 fr£ fcSffitt^ & jg#3 

[if Ml 4] f^l 2lc|B«<Z)3j<y l/tf* KflWAStifeffiiM.'* 

* I/**- KmSftfe, SMI 4 JCffi«©JlBSIj*.'<**-. 

[»#«16] Ml 2tcia«©3i<y 2? i/tf^ K, SfcliffMi 4 ic 

[ffMl 7] If Ml 6KiBa«©^K«»*S:**'rsxSS:*t?aiM 

1 3 jcia«©«aK©*i3s*as. 

[ffMl 8] 3tMltclE«©xy>ai7C#*, if M 7 lcfB*<0gB« 
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[0 0 0 1] 

#*8tP!«, a, /3^g§ffJ>!rh> (x;x enone) ©a, fi -^mW^^M. 
[0 0 0 2] 

[0 0 0 3] 

3 -s^y^y - 2 ->f> (3-methyl-3-penten-2-one; j. Amer. Chem. Soc. , 81 

, 1117-1119 (1959)) *mMlzmmirzz.}:tfx*%2> 0 

[0 0 0 4], 

mm*m^ttmwkiMRmteZi$ftt>nT^z c r^TK^t^j pi35, 
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it^mA (1987)) „ ztiib&frmt, ELfc&mm-r iztiiz n,m 

[0 0 0 5] 

o 

• tt^MJJS (J. Nat. Prod. 56, 1406-1409 (1993)) 

• (Tetrahedron Lett. 52, 5197-5200 (1978) , Bull. Chem. Soc. Jp 
n. 64, 3473-3475 (1991) , Tetrahedron Asym. 6, 2143-2144 (1995)ffi) 

• (J. Org. Chem. 47, 792-798 (1982)) 

[0 0 0 6] 

9 h U W2± • *1r-f* V il A (Clostridium tyrobutyr icum) ft5fc<£> 2 - 
x;x-M^ii (2-enoate reductase, E.C. 1 .3. 1 .31) (J. Biotechnol. 6 
, 13-29 (1987)) 

h U • ^7>f^'J (Clostridium kluyveri) fijRcDT^ U Jl~ 

CoAM7ti^^ (acryloyl-CoA reductase) (Biol. Chem. Hoppe-Seyler 366, 953 
-961 (1985) ) 

;OiftJ: »J*»atlfei; >ISi*Y E R - 2 (jRtP*3*-M^£, 1*54® 
*#«jKS/>3K2;9A»?RSB||i»58 (2001) ) 
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/1>»#«fc »J*f8g3*lfcxy yMjbmmE I &tfE I I (Eur. J. Biochem. 255 
, 271-278 (1998)) 

9 An (Nicotiana tabacum) jffllfafi*©xy ^Mjc^lg ("Ol^ J >itjC^ 
(verberone reductaee, gljig, p 9 0) (J. Chem. Soc., Chem. Commun. 1993, 
1426-1427, Chem. Lett. 2000, 850-851) 

#A*=l (Nicotiana tabacum) J >*t7nBNSfe&5 *DltfyM7h& 

H (grjrfc, xy>5S5t»*-I) (Phytochemistry 31, 2599-2603 (1992)) 

(Nicotiana tabacum) #fflflgfi5fctf>x J >58tc»3RT?*) -5 X 7 ^jgjcHil 
-II, p44, p74 

^7i/'J^ (Euglena gracilis) *?7 7. % V7 • □ >tf 
(Astasia longa) ^ ^MM^tltc^ J yMftBM (Phytochemistry 49, 49-53 
(1998)) 

=yv hJfFHJ: yslRStlfci; >5ft7C»^ (Arch. Biochem. Biophys. 282, 183 
-187 (1990)) 

[0 0 0 7] 

[0 0 0 8] 

- — yfLfrffi^ ^7^^D7^ft^-7?f^^ (Kluyveromyces lactis) 

c 3CDg£filte, a, /8 -^f§ftJ>!r b>©a, /S -^tt^D^S: 0 --3f>7 ^ 

6 ftfl#2 0 0 2 - 3 0 4 7 8 6 4 
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5i^&^n-_>^u -e©*5i=feTOe>^jcoT, iCDate^^sfa^ae 

l/tf^ KttNAD, ■€-LTrtie>©3a7C^SNADPHS>S'V%liNADHi:SB*"r5. 
[0 0 0 9] 

en m (a) (o jcat , raifl:^wffi*ts:^ > r*xy>M7c»*. 
(a) &m 

NADPH£«-?-#fc^#;£bT> a, /S -^Hft^T h >©jflR*-ft3R 2 
(B) 

(1) a, i8-^tt^h>©K*-jK*2*|§^S:»7C-rs^, HK^tc^h 

(2) «^##h LTte. NADHJryfcNADPHJCfcfUT, ^SttC^fgft fe^-TS 

o 

(C) SjgpH 
pH 6. 5-7. 0 

C2] mizmzijk-tmit^m&HL (d> - (e) en izmmn^jy 
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(d) £mum 

3 7-4 510 
(E) #^4 

Ff t/jvmmi- h U ? A - tK y r ? y ;i/ r ^ K^>S^lfr ic «fc y $J 4 3 , 
0 0 0 o ^Vb^ti^iC «fc »; *5 4 2 , o o o 0 

[3] ^^-f^Dy'-r-feX (Kluyveromyces) MlCfi&fS [1] JCfB«£>#Tfl 
[4] ^7^^D7^ft^I[ClU [1] (CfH«C7)xy ^ig^Mi^jgfgS:^ 

7s (Kluyveromayces lactis) T*3bZ>, [4] ICfB^tf):^^ 
C6] TIE (a) frt> (e) <D VN^^lCfB^CDxy > Steffi fc^f £® 91 

£3- K-r s^y k b 

(a) BB#|##: ncfBigMMB^ltfrtfy^l^^F, 

(b) IB#I§#: 2(CSB«©T^ y^IBMSrn- KfS>Ky 5?^ L/^f-^ 

(c) @E3«^: 2&CfB*g©7^ /^IB?[RC£vnT, 1 3g L < te^ifctf) T ^ J M 

(d) iem##: nciB^^^ara^^^-s^y^^b^-^K^^hy ^^x 
> h&^T-evw-^y x^-s^y h\ 

(e) IB#J#-Sf: 2{CfB«tf)y ^ y^IB#J£ 6 0 %^_t tf)*i|S!'f4 fc^S T i= 7 
C7] [6] JCfB«tf>tfy l/tf^ KICJ:oT3- K£*i3^[3fCo 

[8] [6] iznm&tfvztisx^FfimAtEnfrmmpL^tz-o 

[ 9 ] M NADP £ t. -t 2> K-fb it TttSlS & M "T £ d h # T* t -5 fltf *it@Pit 

[10] [6] izmmatfV *t K, *fcl± [8] iCfB«CD^#-&38 
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[12] TIB (a) frb (e) <D v>1**ljWCfB^<Z>, x;>l^fSf5:ttsg 
(a) SB?tJ§#: 3, @g?!J##: 5, fiJ:tfSW#*: 7 

(d) @B#I##: 3, BB#!##: 5, £££>WJ## : 7 &3i^S 
ti v n Tti fc iB*0&SaB#J^ fb & 5 # U 5? ? K i: x f> U > S? x y h & 

(e) ffl*J##: 4, @B#J##: 6, feit>WJ##: 8 &3BiRa . 
[13] [12] &cia^<z>iKy lof^ 1 KJCkotn- K3*i<53EB*t. 

[14] [12] iz&m<Dtfvx9\s*rF&MAznr=.mm%.'<9*--. 
ci 5] MizuDF^mmmt^^m^m^m^mm^^^t^X'^^myKmm 

[16] [12] tc|B«©3Ky l/*^ K, [14] {C|E«<0 / **#- 

[17] [16] Ic«*©^K«SI#«:*#-t*XSS*t? Ci 3] iznmcDm 

9 ffiSE4f 2 0 0 2 - 3 0 4 7 8 6 4 



#2 001-049363 



ci8] en izmmojij yMTtmm. m fcfanogeff, ci3]jcsb 

Cl 9] ^^^fcttga®$:^1-^>M^*\ [11] feitf/i^te [1 

6] tcia«(Z)0^m^"efe^ [is] izmm^m 0 

[0 0 10] 

#3§Bj!te> ^c© (a) - (o iz^*?m4tmm&g.i£m-t2>Bmzmm-tz> 0 

(A) #M 

(B) ^SffUffi 

(1) a, j8-^ilfii^rh>©«3R-«*2fiM^S:ai7C"^*««, HSC^c^r h 

(2) «^^#:i: LTfcfc, NADHJ: »J fcNADPHlotfUT, WStCiS^tStt*:^'** 

a 

(C) MjIpH 

PH 6. 5-7. 0 
[0011] 

##gt3g(£>x/ yMTtBmte. mt\,<it^.iz'Mm^mm'^ (d> - (e 
(d) Mii^ 

3 7 - 4 5 °c 
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(E) 3H=-S 

F"ri;)\smmi- V V U T ? V JIT ^ F>ffr%%fcWl (JSHT* SDS-PAGE 

JCJ:U$J4 3, 0 0 0 o y^aiiatC «fc »J*&4 2, 0 0 0, 
[0 0 12] 

iUv^«, 2 tfJgiUt, #*L<l*3ffifJ£U:, *y#*L<tt5fflFJ£U: 

m^m&*n$. NADPH^NADHJC^-rSiK/Stttt, lCa*"t #8; JC<fc 

oTifc$r-rs^h#T*££. -T^t>*>, HI— ©a, /8 — ^fiUfP^r h >Sr365Cii 0. 
, M#£ffiVNT^ h>££j&3-fr3 0 £©£glC?li*3*iSNADPH, &£Vn«NAD 
H©S&ifc<£f Z MfiT* ■ 

[0013] 

[0014] 
[0015] 

5 0mM U >Bt*U (pH 6. 5) , 0. 2 mM NADPH, 2 0 mM 

)\s\±-)\j>r byJk&Bmz&tifci&Witps o°CT*M£fc£-fr, nadph©M*Hc i: % 

*^ 3 4 0 MCMWSilBStS. lOtt, l#f^lC 1 /imol©NADPH©M 
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[0 0 16] 

^^mmnommm^ ^mmt^zt^x^^. ^^^Kny^t^iitt l 

• 7^f^f^ (Kluyveromyces lactis) ##&C;fc2§H£ 

#JM^Sz:h#T*#3*^>f ^nv>f;fe* • ^*-r-r ifo 

0433, IFO 1012, IFO 1267, IFO 1673, IFO 19 
[0 0 17] 

mmmMiz&ztt t m j $>mgteziz£2>i&%fte£) ^, m-(^y^m. m-f*y& 
fe77>f^f^-^nvh^77-f-^ e zmm3.&&fc> j £z> ztiz&ii) mm-t 

53t^T'tS= t~HX\%, 7i-;i/-t77n-x$:M^ti7K^n'7b^7 

!7>f-, MonoQ£MV^|^-f n V h -, 7x~;i/-^-A'- 

[0 0 18] 

^7^^D7^t^ • 77f ^^^e>tl?t^i^^t't5*i^fcj;sx; 
^itfc^tt, _htE31^lft'l£fl (A) - (C) , (D) - (E) Itm-t 

[0 0 19] 
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W A • ^^rzf^- U A (Clostridium tyrobutyr icum) ft5fc<£> 2 - x ./ x- h 
iSjt:^0 (2-enoate reductase, E.C. 1.3. 1.31) ##J£>*ITVn£ 0 NA 
DHfl;#|ftjC (E) - z-t+ji-z-^^-yMZMfbL. (R). - 2 

-5 (J. Biotechnol. 6, 13-29 (1987)) 0 £f-%LBMlt. Jjjltf-Jl 

mmtfujitfym. Tii/ftR 2bz>^\zThmv>mn?izmM£:?z>t>K Tvy 
mz%'?z>mmzm'gztiT^&\,\ nic ^>ztii§ic;}3^T8 o:s 

-9 4^7?^U, *#gB^©^^ (SDS-PAGE-e43,000, >f )VmMX 42,000) il&BJi 
[0 0 2 0] 

^nXhy^^A • (Clostridium kluyveri) fijR^T^U 

CM ;i/-CoA}t7U@lili (acryloyl-CoA reductase) #X^;i/ 1^— ;i/^T h 

£:#=#££4xTV^ (Biol. Chem. Hoppe-Seyler 366, 953-961 (1 

985) ) *^ttM^^bTM7SM^^;b^n-y>$:^JML, a^JI 

^^^^^•^28,400, SDS-PAGE^4,200^&U#2iSeJ!(a@|i|£ttM&<2>., 
[0 0 2 1] 

^©Ml^te, A>^#J;Uxy >Mtc^ (YER-2) £ifi$gU &mit¥ 

w&'g.zm^LT^z {'mm^.wmmiyy^v^^mum^^s (2001) ) 0 

YER-2H &/£tf>MjIpH# 7 . 5 T?& *J #2)§0B<Z>ili|t (MMpH 6 . 5 - 7 . 
0) tltm^^icm^^o Wanner*,^ |WF £ A>S§^J: »J 2«3®tf)X 7 >MjC^ 
it (E I&tfE I I) (Dmm*l , &fS.Zm& IsT^Z (Eur. J. Biochem. 255, 27 
1-278 (1998)) 0 EI I IZffiBmt. L TNADH£#JM U E I &SDS-PAGEJC J: »J 34 
,000£37,000(Z)-y-:/Xy h^ib^^>^M75,0Q0(D^U #4 v'-Trfe »J, 

[0 0 2 2] 

W^jT'li, (Nicotiana tabacum) ©ifM <fc U #$:tf>x y > MjcSliSt ( 

»&p9 0) , */l/aK>a5B»* (*J*, x;>l^i 

- 1) , x; ym^mm- n, p44, p 7 4) tfmwzn. 

3*ITV>£ 0 ^^^y >3B^&3R (verberone reductaee, p90) . p4 4tt 
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mVtCDa, $ -^MfaJr hyiZft-tzmfeZJi-tZZ t (J. Chem. Soc. , Chem. 
Commun. 1993, 1426-1427, Chem. Lett. 2000, 850-851) io*ftW<DBm£ 

&m&Zo ijjitfy (carbone) M^mm^mmmt LTumzmm-tz z t (? 

hytochemistry 31, 2599-2603 (1992)) , I \t. a, j8 

mm* hy<Di3&i%m^7kmzmt*&^iti!?m ( ao -puiegone) ^sKtc&s 

Zt (Phytochemistry 31, 2599-2603 (1992)) , p 7 4 li^^-*^74,000-??fe 
[0 0 2 3] 

m%0<D ll^-^Ut • y^i/'JT. (Euglena gracilis) ^y^#S/7 
• (Astasia longa) P> & X y ^St^II tlT ^ £ (Phytochem 

istry 49, 49-53 (1998)) ^(D^«V\-ftl : foli^Sh bTNADHSrffJM 

[0 0 2 4] 

mrn-z^v hBmzv^; ym^mm^mm^tix^^ (Arch, bioc 

hem. Biophys. 282, 183-187 (1990)) „ Z(DBMIZ> £^*39, 500(2^ J V- 
[0 0 2 5] 

[0 0 2 6] 

##pj?<Z)xy >M^@liit£=i- F1-£#U St F&, £ X &@B#J## 

mswizzzx.; ym™BmcD$f£ L^mm*m&-tz>, 

&£#2M©tfU -ZV V*?- Fte> IB?!J## : 2 {CgEigtf>7 ^ J M#J£ =r- 



1 4 
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NA£ £ Zl £ S £ DNAttMfc&iffi-r S . 

[0 0 2 7] 

l/r*-^K&^*?. ^£S#"T?&*Wi, BB#I#^: 1 lCgB*©DNAtc8|$&#Ml&3£M 

(Nucleic Acid Res. 10, pp. 6487 (1982) , Methods in Enzymol. 100, p 
p. 448 (1983), Molecular Cloning 2nd Ed., Cold Spring Harbor Laboratory P 
ress (1989) , PCR A Practical Approach IRL Press pp.200 (1991) ) 

[0 0 2 8] 

sb#i## : i \zmn%*<Dfci&<D'pt£ <t%2om. u < it'pte < t * 3 o m 

DNA&yn-^DNA^ fc^AliECL direct nucleic acid labeling and detec 
tion system (Amersham Pharmaica Biotech£fc§g) ££J V^, V — a. T;MCfB^<Z> 
2£# (wash:42°C, 0.5x SSCfe^fr primary wash buffer) {C&V^, >\4"fV 

[0 0 2 9] 

>r^y *vxi-5r£#-e£SJj<y * * i,*^ Kfctt, mmtt: 1 ^sfiits 
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[0 0 3 0] 

$^iC, #3&IJ!©sKy Utf^Kl*, : 2 testis yi* yBfcKflJ 

t^<i:tj6 0t «F*L<tt4>fc< £t>7 0%£fc»8 0%, 

geto^^niz-iitt, ££;U;£swiss-prot, PiR&if©gB5t<&T3 7 Sfe 

fB^JlCK"r-&7 r -^ ^-^^DNA Databank of JAPAN (DDBJ), EMBL, Gene-Bank^ 
ifCDDNAtCM^ST 1 -^^-^, DNABB^J&TCtCLfe^r^ gftBB#l tC BTt S 
-#^-X&£?£*f#ac, FASTA program^BLAST program^ Jf&JBv^T, fc£;t 

■& PS V * T SW I SS-PROT £ # & fC BLAST pr ogram £ fQ V \ X * =E D - & £ ?T o fc 
IH> Be&<Dgfi£©#T%pfcfciSv^^n^-t:^L;fc©H:, Cochliobolus c 
arbonum toxD proteintf)36%(Identity) > 54% (Positives) T*& o £:„ #5§BJ!tf)60% 
J6U:©jfc<EnS?-£:«:, fctjUX. BLAST program&;gVN£Positivetf)*B|^<|£<Z) 

[0 0 3 1 ] 

z: cz> blasts fc£v xt, ##St£<z> x y >«7C»iHJc**E n 2>mM 

*»©ff,t-^>';-f>f>^7l/-A (0RF) #^£3*1*:. 
, f'y^nT-i'tX • "fel/tf^X. (Saccharomyces cerevisiae) (Dtf J AffltffCD 
»J^e>tlfc3aiS©^0RF-eS> »J, -£ 4x^*1 YNN4, YL60, & J: t>*YCZ2 £ # 

fn^-tt, 54%, 51%, 53% (identity) , 69%, 68%, 69% (Positive) T*&o£ 

"tSfc#>lC, DDBJ{C^$4xTVxSDNAIB^J&SlC^'9>rv-S:^L, iJ-y* 
n-T-r-feX • ± V\Z*Jx.<D>fS ADNAJ: »J ^^ORFfflS^ &PCR? n - — > >? L 

tlt> Ztl?tUD : m&n$:ftmZ-&fcm%:. YNN4, YL60, fc«J:tfYCZ2j&H>1**l 
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fc-xy > aerate fc^.-rs^fc & {tig Lfc. znb&nm*. m^m^-. zizm 
x; >&rtft&*m*&£&m?&K+ftrjtmM&&&&ztzmLx^&o yn 

N4, YL60, fc£tfYCZ2<Z)t£»BS#K J: t>*T ^ 7 &BB?iJ ^T©SB^I##JC^ 

YNN4 K$f#-9 : 3 IB#J## : 4 
YL60 @B?rj## : 5 fB#[## : 6 
YCZ2 S!£f#9 : 7 BB#I## : 8 

[0 0 3 2] 

»J## : 8 lCfB*tf)7^ /^^©V^m^lCfeVNT, 1 L < l;M&8C©7 3 
JWttfX^ mm> #AfeJ:tf/*fctt^ftISnfc'T^yilW^JS:**, fro. 
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3oi, ££*.tf4o, 6 ott^zi o om<D&mLfcmwz-'^%r~temm.m 

^L/^DNA^^O -^DNA^ U fc£;l&ECL direct nucleic acid labeling and 
detection system (Amersham Pharmaica Biotech^ §g) £M V'vT, V X a. T ;WC 
IB^tf^f^ (wash:42°C, 0.5x SSC£-g-&pr imary wash buffer) A 

[0 0 3 3] 

^b'J>^x>h^ffTWiJtf : 3, SE?rj#-5§- : 5, VU£I23«# 
: 7 {CfB«<Z>i&SfE?'Jfr <b & £ DNA £ 7\ :/ U #>f Xt^rt^tgS^^^ 

: 8<Z)T * 7®?@e^J*^^^SeS^aig«JtC|eI^^SaM?:=l- KUT^S«T 
[0 0 3 4] 

££IC, #38IB©3tfy l/^R*, @e^J##: 4, @H^tJ## : 6, 
«»J## : 8(C^£;ft£y* JWmmh'p1&<£*>G 01 #£L<li4>&< 

4:=b7p«*fei48 ox, L<i*9 om-h©^n^-^t5Iflf 

[0 0 3 5] 
[0 0 3 6] 

tt^tssBR, R.&*<D**uir*'gtt. mym^: 2 ic^-rr ^ j mm 

fc-£t?XB«Mu *l§B^(Cj:Sxy >a7C**©#* LV^JS***/***. 
[0 0 3 7] 
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M^^M^AiS (Nucleic Acid Res. 10, pp. 6487 (1982) , Methods in Enzymol 
.100, pp. 448 (1983), Molecular Cloning 2ndEdt., Cold Spring Harbor Labora 
tory Press (1989) , PCR A Practical Approach IRL Press pp.200 (1991) ) 

j ysL^mmnfr^utntn- ^-t^M^m^izmALx^m^^^^tiz^. 

[0 0 3 8] 

ikmit. fefc^liSWISS-PROT, PIRfc£<z>gB«<0TS y&I^JK:W?-S^--* 
^-X^DNA Databank of JAPAN (DDBJ) , EMBL, Gene-Bank^ if© DN A {C MI'S T 1 

DNAfB^i&Tctcufe^ofcr^ jmrnrnzM-tzT-z^-^tz 

E^nmz. FASTA pr ogram^ BLAST program^ if&JSv^T, itt?L1i£. 4 > # - 

%v h±Z'ft?z.ttfX'gz> 0 mtm^ : 2 izmmnrs. smmmzm^xmBj 

BLAST program£M^T*^n ^-^f(f £??o g&*ntf)gfi«tf) 
fyX^-o h&iSrV^^en £*tl/7c(Dt3:, Cochliobolus carbonum toxD prote 
in©36X (Identity)-, 54% (Positives) X$> -d tc a . ##g0£<£> 6 0 %JSU:©Jft : e n. 
tch7L\Z. BLAST prograB&MV^fePositive©ffi|^Hi<3D'liiS:^-r. 
[0 0 3 9] 

^ ©BLASTS fC^T, ##gHJ!tf>X ^ S/JSjcBaKJCrt^ D 
»fit-^>'J-f^>^7l/-A (0RF) ^MVN^Stlfeo ^ttttlCtt 
> V-^-feX • -fe U *?x (Saccharomyces cerevisiae) (Dtf J J^MffiO 

j|g*J:y«^*lfe3aSO^0RF7?fey, -€-tl^tvYNN4, YL60, <fc YCZ2fcifr 
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^nS?-WU 54%, 51%, 53% (identity) , 69%, 68%, 69% (Positive) Tf&o£ 

"f&fc&lC, DDBJtCfi»S*lTV%SDNAgH?!IS:SJC^>fV-&-&jERU, i*->y:*7 
□ xM-fe* • -fe Ubf^x^yy ADNAJ: U^JBORFas^&PCR^ D-x 

tut, *ft^ft©5B*&»*3*fc*Mi, ynn4, yl6o, is&mcz2ff^-fft 

[0 0 4 0] 

•ttat>t>. mm**-. 4, bb^j##: 6, &&?mmm*: stumor $j 

[0 0 4 1] 

ffi©*«*»&PCR^n-x>^A>f ^fU #>f Xlc J: oT#ll"$- Si*: 
. SB#!#^ : 1 icgS«©fi£BB#Itt, ^5^D7>ftX • 9 

x; > jftTcBtiKiStt 5 B*t&=i- KTStfU 2* l/tf 

f K5:#Sii:^t§5o -fry *n v>f-fe;* • -fe l/fcf s?x «fc y p c R 

14, dtie>©*aSBB^J*«W^A^c'S4xfejJ<y 5? * KSr^n-^i: IT, 3 
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[0 0 4 2] 

tfcffiUMit^m&M (a) - (c) ^tsx; y&jmmz&Mh. 

[0 0 4 3] 

7tlCPCR«C0^^-f V-£tgffU ^^MttCD^fe^DNAt; b < cDNA^ -f 7' 
7-'J L/T, PCR£^e> Zl£{C J: y ;£^I3I!©DNA©-3|5 r 

[0 0 4 4] 

^-T -^cDNA^>f "79 U -SrjpJMUT, 3D--M7'J #J-g-Z/=i > 

[0 0 4 5] 

*fe/PCRK:«fcy#e)nfeDNAWr^©*aSffiJ!IS:#*fU #e>tifeffi^&, 

DNAfcasfciwKwa-etHftft, eau-fbs/sicj: y dna & mm £ lt&pcr^t 

t> rhiCfcy (Genetics 120, 621-623 (1988)) , £7c, RACE& (Rapid Amplif 
ication of cDNA End % rpcRH^vnn. y;i/j P25-33, HBJffiJ&M) &£JC«fcy 
2fK^W0)DNAS:»Sii:*Br|gT»*>S o 

, fcSVMicDNACDjfi, <fc o T#£ d £ =fe -5 . 

[0 0 4 6] 
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teftHDftm^ Z # - IzmX-tZ r H iz J: y , i; >3g5fcBMt»9i'< * * - #|g# 
[0 0 4 7] 

*K##Asn;M^a.'<* tux, ^i/n- 

^ >¥iW»***3R, y 

;i/fl8*sii@gs?i, ^y-fen-^/Bt^isataRftif^if&ns. ^*i6©i*tt, * 

|g^©xy >*7C»*©»#*^»*NADPHS:, NADP + klS^f S^lCjffJMt 
[0 0 4 8] 

s#y K&n- KrsDNASr-grtfia*^^^ *-jc J: y^K«*sn, N 
adph & *i@pit tnx; > M^mmm®. &»stsiii^§5i«7? & n 

li/i y fciT (Escherichia) Jg 
(Bacillus) M 
K^E"?"*^ (Pseudomonas)M 
■fe^^T(Serratia)jg 
^Ubf A^-r'J ^A(Brevibacterium)M 
n 'J ^A^T-y -Y CA(Corynebacterium)M 
^. h U :/ h n y # X (Streptococcus) j|§ 

9 ? hAf;i/X (Lactobaci llus)Mfc # -^©M^S tlT V^#BB 

n K^^A^ (Rhodococcus) M 

2 2 £BII#2 0 0 2 - 3 0 4 7 8 6 4 
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m 

it^/^Jdy'^f-fe^. (Saccharomyces) 
^7^f^D7-f -fe;* (Kluyveromyces) J§ 
iz y+f y # n V^f -fe X (Schizosaccharomyces) J| 
^ rf-tr -yAnY^tX (Zygosaccharomyces) jg 
■YO y (Yarrow i a) M 
h U n X □ > (Tr i chospor on) M 
□ K^JKU ^^A(Rhodosporidium)M 
lf^T(Pichia)M 

^*(Candida)M^^^)^±^^^-^(Z)^|g$tlTVN^^# 
y n ^zK^ (Neurospora)M 
rx^jb^W (Aspergillus)M 
t7Tn^/K'J r> A(Cephalosporium)M 

h U n^^-^arichodermaJM^^©^^^^ ^-^^^?§$^lTV^-^)^tf 
[0 0 4 9] 

Ctf7^t^t§§ SambrookP,, f l/dpa7- • ^n-->^, Co 

Id Spring Harbor Laboratories) „ Sgt£4W& if iCfe^T, ##§B > l!tf)NADP + £ 

nit r«^^mjisij^ 8 ae-?-x^ • Pk&mmi , ^tcawcKLTw:, Ad 
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v. Biochem. Eng. 43, 75-102 (1990), Yeast 8, 423-488 (1992), &iffC#lB 
[0 0 5 0] 

MX. l£x i/i'Jt TM> #C^ilxi/x'Jtr • n U (Escherichia coliHc 
feVNTtt, ^7X^ K^^^-tLT, PBR, pUCm^^^^ K£#J/BT*£, lac( 
/3-*7^b^^-f), trp(h yVb7 7>t^n>), tac, trc (lac, trptf) 

, LT«, trpAfi3R, 7 rrnBU rf? V-^l/RNAfi 

&<2#-i* ^-^-fcif^/SV^Zi:^^,, rtl^^cfe, rf?fl£0>pSE42O ( 
Invitrogen§g) <D*?)l?-? U - — > V B&M L tc<>7 Z -pSE420D ( 

#BB2000-1891701CIB*) ##SlC#JJ5T?g£. 
[0 0 5 1] 

Af-^xMicfcv^tt, ^*#-£: LTpUBiio^y ^ K> pC194^:/^* 

D^T-if), amy(a -T^ ^-^^^^ffJMT^^o 
[0 0 5 2] 

S/a- F r E^XMtC;feVNTJ±, • y^^(Pseudomonas putida) 

, i/a.- K^t-^ • -feAi/T(Pseudomonas cepacia)& if "Tlti^ # -^s^M 

^tf)pKT24o«sif*«3frjMBrffiT?s>y; 7n=E-^- ^-u-^-tit, u 

A°-i? (#^5-284973) if tfffJJBT? £ So 

[0 0 5 3] 

^l/bfA^^U >?A«#JC, yi/tf/^^T-U h?T-*>#A(Bre 
vibacterium lactof ermentum) IC £ V>T te, pAJ43(Gene 39, 281 (1985)) & if CD 
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[0 0 5 4] 

3 U * A * t- U 9 AM, #IC 3 y * /t* fU 1 ?^- # ^ # A (Corynebacte 
rium glutamicum)lC;i3^Ttt, pCSll (4#H§Hg57-183799), pCB101(Mol. Gen. Gen 
et. 196, 175 (1984) £©^9* 3 K^* * -#50JJS"5fai*e**. 
[0 0 5 5] 

X h Uzfbn vilTs (Streptococcus) MlCfe^T tt, pHV1301(FEMS Microbiol. 
Lett. 26, 239 (1985), pGKl (Appl. Environ. Microbiol. 50, 94 (1985)) & 

[0 0 5 6] 

9^7 hA*^;i/X(Lactobacillus)MlCfe^T«, * h V? h 3 >y #*«ffllC|f§ 
3S£*lfcpAM/3 1 (J. Bacteriol. 137, 614 (1979)) & £#JflJJB »TtB*eS> U , ^ 

[0 0 5 7] 

n Rny #X(Rhodococcus)M&C£V , »Tl£, D K=I>y^j^ • □ K 9 U V X (Rhod 
ococcus rhodochrous)^^#H$tlfe^ , 9^5 K^* # «TfBT*&S (J. 

Gen. Microbiol. 138,1003 (1992) )„ 
[0 0 5 8] 

7 V l/-? hT>f -feX(Streptomyces)MfC£^Tte:, HopwoodP, ©Genetic Manip 
ulation of Streptomyces: A Laboratory Manual Cold Spring Harbor Laborato 

ries U985)jcK«©#SsK:fii!oT, ^^U^iitsr 

, Xhl/^h7^tX- y If (Streptomyces 1 ividans) & VMT fcfc, PU48 

6 (Mol. Gen. Genet. 203, 468-478, 1986), pKC1064(Gene 103,97-99 (1991) ) 
, pUWL-KS (Gene 165,149-150 (1995) * Xhl/^bY^t 

X • A- i? — y (Streptomyces virginiae) \Z £ V^T lef^l© ^9:* ^ K&6£ffl 
t5 3i:^T*tS (Actinomycetol. 11, 46-53 (1997) ) „ 
[0 0 5 9] 

+ry#n V-^r-feX(Saccharomyces)M, #(C+r y # 0 V^f -fe * • -fel/^Tx( 
Saccharomyces cerevisiae) YRp^u YEp^, YCp^t, Ylp^y-^X^ 

k m m nrig r* & »; , ssfett w ic# =i tf - -r -s y sj< v - adna £ © m mm& 
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&jLZ%MLt=.>(>'r?\/-i/m>'<9 9- (EP 537456&if) it. #3^-7? 
, ADH (7JVZ2— Jl/&t7kMMM) > GAPDHC^UiZ^T^T-'H K- 3 - U >^7K^ 

ft!R)« PH0(&tt7**:7 7*-1?K GAL(/3 -jS^V hi/^-if), PGK(jfc*jfc 
^y-feb- h^r^-iz), EN0(X7 v--tO&if<27D^-#-, # - ^ * - # - 

[0 0 6 0] 

^7-f^a7^.tXl, #iC^^-f /<nv>f-feX • ? 4 * (Kluyveromyces 

pKDl^:/^*^ F (J. Bacterid. 145, 382-390 (1981)) , 3r ^ lCgg# 
-t^pGKllfi^^^x^ K, ^^-T^nv>rirxMlcfe^5g^it5iiit^KARS 

h "Tlg^^^^-^^X^ K (EP 537456&if) & if#*UM «TfgT*&£ 0 * 
fc, ADH, PGK&if{CgJ5fclJ-£:/D^-#-, *-5*-*-#fUffi"5TtBT*<6. 
[0 0 6 1 ] 

7 AOV-f -fe (Schizosaccharomyces) A & V* T V vjjW? 

■-tfjpJJf nTtST?** (Mol. Cell. Biol. 6, 80 (1986)) „ S/V^vfca 
*7>f iZ* • sK>/<ffi3fc(Z>ADH:/n^-*-fcif##rJMT?£S (EMB0 J. 6, 729 (1 
987)) „ #&C, pAUR224Wu StBJt^ krUBKi* tlT £ »J **tC5pJffl"Cg S. 
[0 0 6 2] 

^ =T-b- 7*n7^t^I (Zygosacchar omyces) }C & V \ T l±, ^ lii* y * C T >f 
■feX • D^^ri/ (Zygosaccharomyces rouxi i) ft5f£CD pSB3 (Nucleic Acids Res. 

13, 4267 (1985)) & if ICS*"*-* ^ K^* * -tf^JMnftBT?* »K -fry 

^D7^tx-tl/t'i/7xfi^ PH05 yo^-*-^, ^•rf-b-^^n-v'-r-fex 

• n^=^>>fi^ GAP-zr(^u-fe;i/T;i/T-*t K- 3 - y >WtK^^)©^'d ; e 

(Agri. Biol. Chem. 54, 2521 (1990)) & £f##JM nTfgT' 
[0 0 6 3] 
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fcT*T (Pichia) JRlcfc^Tli, tf *y • h U * (Pichia pastor is) & £fC 
^^rS^S^^fCge-^^^it^ (PARS1, PARS2)&££#JfflL£?§±^ 
#-9WHi§31!3*lTfcU (Mol. Cell. Biol. 5, 3376 (1985)) , Mmm^t 
* $ J - )lT*mm°Sffite AOX f£¥m^U^-#-mm%T*£Z> (Nucleic Aci 
ds Res. 15, 3859 (1987)) „ • 7 yi$7* % (Pichia angusta, [0£ 

• jK'J^7 7 Hansenula polymorpha) fCfcV^fii^ # -##0B 

(HARS1, HARS2) fcfrjffinfflBT*&*#, JfcUfW^JfeTf^SfcJb, 
/\0#3H°--f >^^*b->> a>#^S&T?-&S (Yeast 7, 431-443 (1991)) . 

[0 0 6 4] 

=5t-V>t-V # (Candida) JgtC 33 V^Tte, 3r-Y # • |\— F (Candida ma 

Itosa), 3f-v>-T r -i' # • T;i/t*ij>X (Candida albicans), 3r^>"r-f#- hn 
t:°^j U X (Candida tropica lis), Jpt>f-i' ^ • (Candida uti lis) & 

X\**r*yT4 9 • h— 9-ffi3fcARS#* n-->^3*l (Agri. Biol. Chem. 
51, 51, 1587 (1987)) , 3 tl&ffJM b fe^^ # -#B«83 tlT * fe, 3f 

^JJ&^n^-^-^BI^StlTVN* (#g§¥ 08-173170) . 
[0 0 6 5] 

T^^;b^r;i/^(Aspergillus)M{C33^Ttt, TX^Jl^fjl^ • — #- (Asper 
gillus niger), T ^KjV^f JVX ■ V V - (Aspergi 1 lus oryzae) J&^jtfj&hf 

tBT&S (Trends in Biotechnology 7, 283-287 (1989)) . 
[0 0 6 6] 

h U nf;i/ x^(Trichoderma)MSC&V^&, h U • U — 1?-f (Trichode 

rma reesei) fcffJM Lfc** h # -&#H§#§3 ft, iMt^5-tfIfi? 
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E&^yn^E-^-^if^UMT'^S (Biotechnology 7, 596-603 (1989)) . 
[0 0 6 7] 

. ttc WL£.®&sftT**>. mm. mmiz&^xm*&m± • z-zhttmrnz 

*lT&U, #&C^£ffiV\£M3t (Nature 315, 592-594 (1985)) "PMU. h^^E 

t&u. &mizmmxgz> a 

[0 0 6 8] 
[0 0 6 9] 

m. ^^^mm^m^mmm. frb&zmfrbmfoztiz>^irnfr(DBmm>\im 
«&a, p^mffitr byizftmzitzjimit^ti. a, 0 -^mm>r vy<D$tm 

mm. t<Dmmm^Kmmmtmm^^:^z\inz^i), BWftz&mjxfoitft 

[0 0 7 0] 

*mB<D%mz&^x. x; yM^BmtLXit. mtm^ : 2icfE*£*i£ 

7^»^^iei, fo^^n^, fe^vMiffjiaM^^'fts (a) 
- (o z%~?z>^j ym7hBmzmi<^z£tfx*%z> 0 ^jymjtBm^. m 
mztit=. *><nv>m. mmmBm£Lxmi<^z.£. : bvgz> a %.iz*mBiz&^x 
it. x; ym^mmtLx. x; ymfhBmcomzimitmirzMmzm^z z. t 
*mmiz&^x$im?z>3Lj y^^mm^mm^m-f^mmit. mdp 

H#;#'ffi x / > Mjti^m^tg £ ^ 1" £ * 9 -f * n v >r -fe x « tc m ir £ ? * x <r> 

mm. rn.im.wm. mm. m^m^nm<Dmmiz^ij^m^nr^mmcoBm 

[0 0 7 1 ] 
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[0 0 7 2] 



t\ R2iZ7km*jL<&. mmx&&Mm(DMMTJi*jimzm, mz. mmxiz 

2 3 3 -^y^y- 2 >^Wj§tc/Bv^;ri£ 0 

[0 0 7.3] 
[0 0 7 4] 



[ftl] 



o 




R2 



2 9 
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ZttfX'gZ. x; > > M7Ti&miZj:Z>m7Tifcj&lZtfmLT. NADPH*)MiNADP + #£ 
Z>o NADP"*>e>NADPH/\ Wk^M^MiT £NADP + fr P>NADPH£?f £-T 

Z>mm Gfc) tCcfcoT^^ril^T'^So i*ie>NADP + 3B7tlBtt, £/&3UC?> 

fc, NADP + ^^NADPH&^-t^tg*$:Wt-^^, ^J^.H n - X flB>f<iSiiP 

fflm-t&ZLUZ&V, NADPM)#£#^T*d41<2>o 
[0 0 7 5] 

sv^^mDPH(^)^|ft*^|B*J8^&^LTfgftl^s-&*3i:*«7?ss. 

[0 0 7 6] 

*K»n**&«>r h yvm&JimzmH-tZWr&iziZ, MDPm£.<Dtc&><Dfttomte 
HtLTm^ZZtlZZV. &WmmfoZm^t~M7zfcfolZtS^T. NADPH?|£ 

#!§ej!©NADPH^#'|£xy >Mfc^^n- K-rSDNA^B^C^^lC^EAi-SCl 
iltCfcoT, <fc y»ap8tt*NADPHS^**i:NADPHtt#ttxy >a7C»*©»3S, 

£ ^co# Ate *fi§® £ vn t ii^fu^r ft & 3 s fc» ic«S8jeag<B r t & £ 
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[0 0 7 7] 

X • *y~?3-)\;7. (Bacillus subtilis) (Cfi^fS Jin - ^^mBm^^-t 
[0 0 7 8] 

-^t^n>®j;^j;ll©i/^ h n y z&tiX^n y t LT^mz^z z. t * 

[0 0 7 9] 

V*? $y&¥*m\,^Z>Z£-tfX*gZ> a x#/-;k T-feh>, 

T-jixjifr^y H\ Tir h-h ';;i/^o^^^^^KM#:i:(D^^*T^e) 
ZL£*jT*g& 0 

[0 0 8 0] 

#v^&c tfv -?u ¥i<yt££(Dffi7!<&(DmzftLT*mM(D&m. *mm<D 
mmmm & mm $ ^ $ £ r £ fc ^ y its &c £ s iswffl & <s 

[0 0 8 1] 



ffi£E# 2002-3047864 



#2001-049363 



• fcJ&Um : 4-55°C, m&L< &10-45°C 

•pH:4-9, L<&5.5-8, $ <b {C0£b < ttpH6. 5-7.0 

• : 0.01-90%, L<&0.1-20% 
[0 0 8 2] 

M^{Cli^g{C^CTffi^^NADP + ^fe^NADPH$: 0.001 mM-100 mM, b 
0.01-10 mM^tI-tS^^^T'$^o IfttHjSr^^tC-glT^ 

[0 0 8 3] 

m&i&m&mzmm't&m'&aL-'rji* < ym, vy^m^mmm^mm-t 
2>m&<DL-vyzim. mt. ^ -yfmm^hyizMLx^^itxo.i- 

20, 0£ L<l*0.5-5i&i&MlzmiiQir&Z.£ff'Vn&o NADPH^ffiCDgpiH, «*. 

*fH#lft £fmft2KX#JR (y #$&ie®nadph 

[0 0 8 4] 

^ S: jl^ tc jffi*^t>** 3 £ ic J: y 5 z: t i$T* £ £ . 
[0 0 8 5] 
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[0 0 8 6] 
[MM] 

immm n d; y^mm^mm) 

^7^^07^t^-7^f^^ IFO 1 2 6 78e&l. 2Ltf)YM*gife 
;i/n-X2 0g/L, ifX^X3g/L tfx^fX3g/U ^h>5g/L, P H 6 
. 0) -eig#U 3t4>#I|{Cj; U®#£tMLfco # ^ 5 0 mMU y 
WHS V V JUW&WL (PH8. 0) , 0. 0 2%2 -*;i/#^hx# 7 -;i/&t>*2mM 
7iiJl/^y7^-;i/7M'JF (PMSF) i?»JBU fcT-Kb?-*- (Bios 
pecftIS) (CitJtm 364WfrliK:«fcyB^«fc£l»*U 

l o«MNU^-aiMJ|«* (PH8. 5), 0. 0 1% 2-*;i/#:/ 
hx#y-;K io% yutn-^) 7?WLfc7i~jb-t77n-xHP 

(2. 6cmxi0cm) IC&j&tlU «K£Sft& 3 0 %- 0 %<Z)4g@!?tffi£?f o fco 
[0 0 8 7] 

Q ( 0 . 5 cmX 5cm) JC*Jni>fe. M»T^7/.$:»tfeE 0-0 
aHC«fcy»l*Lfc. 

mmmmmzmgitz o%mmmuL. 3 o%gi^££^t^m^*MT*¥ 

iftbfe7i-;V-X-A-D-7s (0. 5cmX5cm) fC^Lfc. |h|^«7? 
[0 0 8 8] 

7iUb-^ -V\° - n - ^ J; y^tlfciSttHa^ SDS-PAGEIC «fc »J $?#r U 



3 3 
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fclg*, *-/t>KT**ofc (01) o W«l»SI©jt?Stttt*5j3 1. 7 U/mgT? 
[0 0 8 9] 

[*13 





K @ 








(mg) 


(U) 


(U/mg) 




3390 


1360 


0.401 




1480 


1220 


0.851 




156 


222 


1.42 


MonoQ 


2.70 


117 


43.4 




0.162 


5.14 


31.7 



[0 0 9 0] 

, 4. 3 3?T?&ofc. ^XG200(D^;i/3i®;fr^A£m^T# 

[0 0 9 1 ] 
CHMM3] (i; >3B7tgP^©M5apH ) 

^Stt&lOOtbfeffffittt^U EI2tC^L^ 0 MJ£<Z>MiipH&6. 5- 
7.. OT?feofe. 

[0 0 9 2] 

CH»J 4 ] (i; >3S7c#Hi©M»iSaD 



3 4 
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[0 0 9 3] 

[*2] 







NADPH 


100 


T Jb H 5 " ~~ Jly >r K v 












NADPH 


16 


4- * ^ ;i/ -3-^ > -r > -2-^- > 




NADPH 


1 


3- * ^ ;i/-3-^ > y -2-Jr y 




NADPH 


48 


2-^f;i/-2->>^p^>f>-i- 




NADPH 


0 


3-j*^;i/-2-S/# u^y^-y-i- 




NADPH 


0 


2-zf # J y 




NADPH 


0 


v n hym 




NADPH 


0 






NADPH 


1 


2, z-7*yv*y 




NADPH 


1 


yMW^.jy 




NADPH 


0 






NADH 


14 






NADH 


52 



[0 0 9 4] 

interne] (x; >3R7B»iR«:fflv*fc3 -Ky*j y<D^m 
2 0 OmMU ym*V V2*WmWL (PH 6. 5), 4 4 mg NADH, xy>5gjt;^ 
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T©£fcU"e&£ 0 f*&*>*>, Porapak PS (Waters, mesh 50-80, 3.2mmx210c 
m) #9AiB£S: 1 3 0°C^ U *H^-f^->^ffl#l (FID) £frJ/§ L 

[0 0 9 5] 

3RV-SSTSK gel ODS-80-Ts, 2.0mm X 2 5 0 mm) &JBV\ 0.1% N»J7^t 
n.m (TFA) cfiT*T-fe h- h U;i/CD^^5;x> h^ffltcfc ij^7f 

[0 0 9 6] 

^^bfe^y^ 1 Ft?-* 211: lep_64, lep_65£ U tl.-? ^Df'f >^ 
— >ry*y— (Hewlett Packard G1005A Protein Sequencer System) lC<fcU7^ 
-/SftBB^a<Z>«¥«f SrfTo fco lep_64, le P _65©r ^ J mmm*. -e*l-?ttffi^I#-9 :: 
9, 1 0T*atL7c o 
[0 0 9 7] 

@E#J## : 9 : lep_64 

Ser-Tyr-G 1 y-A 1 a-Asp-Asp-Va 1 -Phe-Asp-Tyr-H i s-Asp 
BB#I## : 10': lep_65 

I le-Gly-Pro-Glu-Gly-Ser-I le-Leu-Gly-Cys-Asp-I le 
[0 0 9 8] 

^7^^D7^tX-7^f>fX IFO 1 2 6 7ffi5:YM^tg«l, 
ZmmVfco »^&<B^fi#DNA©»$m, Meth. Cell Biol. 29, 39-44 (197 
5) Cffi*CD3M£lCj:»JfTofc.- 
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[0 0 9 9] 

lep_64, lep_650T * smmWZTXilZ^n^&lzyX^^'C?-. T>^-fe> 

^=y^^-^t\^mm^m.ht=. 0 ^n^tuDi&mmwzmpm^ 1 1 ckr2-6 

4U)> 12 (KR2-65D), 1 3 (KR2-65E) IZjjkLfco 
[0 10 0] 
M2#I## : 1 1 : KR2-64U 
TGRTARTCRAANACRTCRTC 

@2?'J## : 1 2 : KR2-65D 
ATWGGHCCWGARGGHTCNAT 

BB#I#-if : 1 3 : KR2-65E 
ATWGGHCCNGARGGHAGYAT 
[0101] 

3mM<Do%2mm<DMfr&t>l£T*7 i 7'{^-ZmX$. V-££-5 Opmo 

U dNTPl Onmol, ^dT'f tT, * 5?f^ fi5&=$l'fe'f i fcDNA 5 0 ng % Ampl 

iTaqfflM^ &mmm). AmpliTaq2U (%mmm) fcl^fr 5 0 n KDBLfom £ 
MVV (94°C, 30#), T--;b (45^ 30#) , #^ (70°C, 1#) £30-tf- 

4 P GeneAmp PCR System 2400 (A- 3=- > x;i/-7-§g) VnT^T o 
[0 10 2] 

PCRM/^M© "SB & r # P - X J: y mm L jj&SH, KR2-64U £ KR 
2-65D©|M^#fci±{CfeV%T#M6Ui:^43tl-5A> Mfittfc, #£>*l£DNA 

bnfcVKkWiftZ. pT7Blue(R) T^*- (Novagenft) £Takara Ligation Kit 

[0103] 

j&K$KmffiZTy¥ZsVy (5 0/zg/mL) mLB^fi (l%A*h-hD 
^h>, 0. h-^©xdpx, l%Mth'J^A, J^T. LBfgi££:B& 

-T) ^l/- h±T^W$i±, Blue/White^ l^? >> 3 >&&C J: *i£vn<o 
^©afi®3D-- «fc U rf?lfc<£>M13-21 (TGTAAAACGACGGCCAGT (fB?!I§# : 2 8) 
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.#2 0 0 1 -0 4 9 3 6 3 
) , M13-RP (CAGGAAACAGCTATGACC (fB#J## : 2 9) ) ^7^7-|ffi^Tnn 

# a $ ti t v% § h n § 3 n - - & r > tf ^> y > & ^ to*** l b #*fi-r**&si 

Flexi-Prep (7 7 )l>~? is~7W) JCA *J ^ 9 * S K 5: fffS U pKLRZfcLfe. 
[0104] 

K&Mv^T, #ADNA©iSSIB^J«:jSP«fLfe 0 DNA&£5!£r<Z> 
$?#flC&, BigDye Terminator Cycle Sequencing FS ready Reaction Kit — . 
dp>x;i/T-SS)S:Mv^TPCRS:ffV^, DNAS/-^r>-9— ABI PRISM™ 310(/N°-3p 

[0 10 5] 

imwmi o] d; >»7c*iR»ei?©3riH«Mja©*«ffiw©»«f) 

?^-fKnv>f-feX- 5^T-f ^S*ife^DNA&1WRaPiRHaeII, £fcfcfcPstI 
T-m-ftL, T4U#-1?£fflV^l6rT:\1tt-t?;b:7 • ^>f 4*- 2/ a yfcfolZ <k »J , 
^Hr^&^-ffcSitfco #CIC, y^-f T-KL2-5U (IB#I##: 1 5) 35 J: tfKL2-3D 

: 16) 5:#10 Opmol, HffcDNAS: 2 5 n g> Ex-TaqJgH®^ ($S 
3§3S), Ex-Taq 2U (SS3S«|)S:*tf 5 0 /tLCDfijSJS&fflV^ lEffi (94°C, 30# 
) , T--JI (55°C, 30#) , #^ (72°C. 7#) &30iJ->f * GeneAmp PCR 
System 2400 (A- 3f >x;i/V-§g) £/g V^?To & 0 PCR£j£?fc<B-9$&r #n 
-^^«^C*l&JCJ:y.iW*fUfe*S*, 5 0 0 0 b.pS>fc»Jtc#^«ri:S*3*iS 
A*> K#&ffiT*££ 0 ^tf)DNA$r#£Sephaglas BandPrep Kit(7 7 

fflV^fc^-f KL2-5U, KL2-3D, KL2-Sql (IB#J## : 17) , KL2-Sq2 
(BB#J#-S : 1 8 ) , KL2-Sq3 (@S?!J## : 19) a>5iSS. DNAi&«@B#Jtf>Wr 
&Ct£, BigDye Terminator Cycle Sequencing FS ready Reaction Kit (A — 3f > 
x;i/-e-S()&MV*TPCR.&??^, DNAi/-^r>-9--ABI PRISM™ 310 (A-3r>x 

;i/v-3S)jcj:yfTofe 0 -eo^m, i; >&^»3&©oRFg2#l : S:Swi'*-S£fc# 

#: 2{C^-T 0 DNAjffiW^&OORFtftsR, ^17 5 ;iffi?tjA(DlIR^^{t Gene 
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tyx-wiN (y7 hv^rm^m^mtm) &m^t*to£ 0 

fe#J## : 1 5 : KL2-5U 
TCCGGTACCGACAACTGTACCAGCAATGTC 
M^m^ : 1 6 : KL2-3D 
ATCGGTACCTATACTAAGATTGTAACTGTTGC 
WJ#-5f : 1 7 : KL2-Sql 
CCGGGTACCCTTTTAGGGTGA 
®J#J## : 1 8 : KL2-Sq2 
TCATGAAGCCACAGTTAAATTCG 
IH^J#-^ : 1 9 : KL2-Sq3 
ATATTCATATGATGGATATCACCG 
[0 10 6] 

CHWJii] (x; ymjriBmmfc*<DZu--yy) 

x; yi&Tbmm^m^MB^mm^^zoRF^ u-^y^mo^^^ v-klcr2 

-N (@B^J#-^ : 20) , KLCR2-C (fH^J#^ .: 2 1) £-£N&L£ 0 ^>f^-£ 
#5 0pmol % dNTPl Onmol, # ^ ^ □ V>f -fe X • ^ ^ t* -f X ftjfc^-feflsDNA 5 
Ong, Pfu Turbo-DNA polymerases^ (STRATAGENEgg), Pfu Turbo-DNA pol 
ymerase 2.5 U (STRATAGENElD 5 0 nhftfcfoWL*^. (95°C, 2# 

30#) , T--;b (SS'C, 1#) , (TS-C, 1^30^) £30-tf--f?;K GeneA 

mp PCR System 2400 (A-^>:n;i/V-§g) SrfflV^To £ 0 
ia^[IS# : 2 0 : KLCR2-N 
CTGGAATTCTACCATGGCTTCAGTTCCAACCACTCAAAAAG 
SH^J## : 2 1 : KLCR2-C 
GACAAGCTTCTAGATTATAACCTGGCAACATACTTAACA 
[0 10 7] 

PCR£J£$t<Z)-3P £ T if a - * /f ic «fc y JS?«r 0 fc *§Jfl, t S 

TEURLfco DNAffitf&IHRBMtNcol, XbaIT?2MtlHtU T if U-X>f 
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Wl^n^\ K©gP#£-$JUffiU Sepaglas BandPrep Kit(^r;i/ 

VS/T«OtC«fe»J!RI85IOfe. #&tl&DNAW^rS:, Ncol, XbaIT*2fiMfb LfcpSE42 
ODilTakara Ligation Kit&JBv^, 9-Y-!f-5/S>U *fl§® JM109$< fc^JCig 

[0 10 8] 

, V>< O^COnn—- «fc UKLCR2-N, KLCR2-C:/^ V- £M V*T n □ — - #V b 

^ hPCR$:^vN, mAmftwj xzmMVfeo ^mo^^xv^^mtimmv 

t^x; >5S7t:^5t^$:^o^^^^ K£pSE-KLR1 (®4) £U£ 0 . 
[0109] 

x; KpSE-KLRlT^®^m$tl^^^®HB101 

«^r>n o iy u >*'£tiW.foLmi&x*mmo'cigmi>. o.i«m iptg^hx., 

C4B*IB[JM&fTofc. 

»*S:3Sl^lllJCJ;»jm»bfe|fe, 0.02% 2-*;b#y hx^t y -;k 2mM pmsf 
, lOX^U-feU >£^tf50mMy >K*U ^A^®^ (PH8. 0) i;«U 
*a*fflt«»««UCD-200TM &MVNT3^r«Sf 6iilT% 

[*3] 







HBlOl (pSE-KLRl) 






it mm 






(U/mg) 


(U/mg) 


(%) 




0.066 


7.78 


100 




0.073 


41.8 


537 




0.015 


1.23 


15.9 


3 - - 3 - — 


0.004 


2.52 


32.4 
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[0 110] 

if'^D7^ft^ • -fel/fcf^X X2180-1B (Yeast Genetic Stock Center) £Y 

mmx-mmL. mfazmmLt^, mftfrz&m&frmwmmi*. Meth. ceii b 

iol. 29, 39-44 (1975) tCfa«tf>#&iC J: »J ffo 
[0 111] 

[HWJ14] (x;>i^ii©^tn^ YNN4 <z>*n-x>40 

DDBJtcaiiStlTV^S^ S!SejCYNN4 (SWISS-PROT Accession No., P53912) 
iC^JCS-tSDNAgB^J (DDBJ Accession No. Z46843) SrSlCPCRJE ^ ^ -f V-YNN4- 
ATG1 (@H#J## : 22) , YNN-TAA1 (SB#J## : 2 3) &^fiJtL/fc. 
[0 112] 

y^-f V-Sr^-2 5pmol, dNTPlOnmoU -fry jjU^JM* • ± V*-Wk 
*£-&#;DNA5 Ong, Pfu DNA polymerases^ (STRATAGENE§^) , Pfu DNA poly 
merase 2U (STRATAGENE§g) 5 0 # MDfcJ&m*P8 V\ ggffi (9 5°C, 4 5 

#) , T--;i/ (5 0°C, 1#) , (7 5°C, 6#) &30iM*;K GeneAm 

P PCR System 2400 -(/*-*>x;bv-S) fcPCR&ffo fc*gjj|, ##|lft&iifif>gM 

^"PIM^£:7xy-;i/&«L IHRMMRAfllll, Xbair^SMfbU ftMSfitN 

col, XbaIt?2MMfbl/fe'<*#-pSE420Di:TAKARA Ligation Kit {CiU^-f^f 
-5/si/Lfc. 9>f^-2/a>bfeDMAJC«fc»J^:liaJM109«5&^*«tJ|U, T> 
fcf^U > (5 Omg/L) &^LBMT'4fU ft 5> tlfe^R«SI«c <fc U X 
* KSrFlexiPrepicj: UIMBLfc. ^^ti^^^X^ K & PSE-YNN4 i: L B 
[0113] 

SB?'J#^ : 3<Z)&g@g?rjfr£^l£*lSy* ;iS?!IS:l»!l#f : 4{C^L£ 0 
iH?fJ## : 2 2 : YNN4-ATG1 
CAAACATGTCTGCCTCGATTCCAGA 
: 2 3 : YNN4-TAA1 
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CAGTCTAGATTATTTCAAGACGGCAACCAAC 
[0 1 14] 

immmi 5] (i; yn7hmm<D^a^ yl6o <D$u--y>f) 

DDBJ{C^^$tlTVN^^^^e®YL60 (SWISS-PROT Accession No., P54007) 
&C*f/£-r£DNAIS#J (DDBJ Accession No. U22383) *mz.PCm7^4 T-YL60- 
ATG2 (®J?!J##: 24) , YL60-TAA1 (gB^J## : 2 5 ) £l^&L& 0 

^7>fT- &#2 5pmol % dNTPl OnmoU -tf- y jtj U V>f -fe ><. • i2 1/ tf &3fc 
*£fe#:DNA5 Ong, Pfu DNA polymer aseMi^W (STRATAGENE|g) , Pfu DNA poly 
merase 2U (STRATAGENE^) 5 0 ^ L0;K£M£M V\ ^ffi ( 9 5°C, 4 5 

#) , T--JI (5 0°C, 1#) , #^ (7 5°C, 6#) £30/9- -f?;W GeneAm 
P PCR System 2400 (/\°-3f >x;i,v-§g) £PCR£?t o feS^, 4#Jllft&tf ipgjg 

[0115] 

7 -;WM^, ffJPS^NcoI, Xbal^fiMftU fftlPSSPitNco 
I, XbaI-e2fiMfbL^^^^-pSE420D^TAKARA Ligation Kit iZ^V^^tf- 

^4?-is3yLfcLMhiz&vizmMmQ9ffiitmMmmL. ry^tsvy (5 

0mg/L) m'LB^ifU K5:FlexiP 
re P (c J: UmS^L^o ^^tl^^^X^ K £pSE-YL60£ L 

[0 116] 
SB#I## : 2 4 : YL60-ATG2 
CAACCATGGCTCAAGTTGCAATTCCAGAAACC 
@B#I#-^ : 2 5 : YL60-TAA1 
GACTCTAGATTAGTTTAATACGGCAACGAGTTTTTCAC 

[0 117] 

[§£»J16] ^jym^mm<D^=EU^YCZ2(D^u--y^) 

4 2 ffiliEff 2002-3047864 
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DDBJlc£l|fc£tl'rv^ : J*2®gBftYCZ2 (SWISS-PROT Accession No., P25608) 
\Z Mlfc "t <5 bNAj§B#J (DDBJ Accession No. X59720) £«fCPCRM:/^ -f V-YCZ2- 
ATG1 (@B^rj#-t : 2 6) , YCZ2-TAA1 : 2 7) Sr^Ufe. 

*7-$:^-2 5pmol, dNTPlOnmol, ■»*- y jtj n v-* -fe 7. • -t? U S?i ftjfc 
^#,#:DNA 5 Ong, Pfu DNA polymerasef§^*fi?£ (STRATAGENESS), Pfu DNA poly 
merase 2 U (STRATAGENEJg) &£t? 5 0 n MDJxfoWL £ffl V\ (9 5°C, 4 5 

#) , T--;b (5 01C, lft) , #£ (7 5°C, 6£0 9 A,; GeneAm 

P PCR System 2400 (A- * >:n;i/^-§g) £PCR&??o ^Mlft&ffflSM 

[0 118] 

«ttl*'ft7i;-^a*, «R»*BspHI, XbalT^m^bb, <HRi0c 
ol, XbalT?2MMttb£^?#--pSE420D£TAKARA Ligation Kit £ J: *J 5 -f 

9>f^-2/a>LfeDNAfCj:»J^:J»ajM109«c«:^j(t«KtJ|U, yyifi/Vy (5 
Omg/L) IrttfLBfi^f U #e»tlfc^K«iJI*J:-y ^ K&FlexiP 

repjcj: yjffSSUfe. #e>tlfc^^^^ K «: PSE-YCZ2 £ U fc . 

^^^^ KCD#ADHAflP^©««BB^JS:#«fL, -e©J|g*€:BBW## : 7 icj* 

K#J#-£ : 2 6 : YCZ2-ATG1 
GAAATCATGAAAGCTGTCGTCATTGAA 
BB#J## : 2.7 : YCZ2-TAA1 
GTTTCTAGATTAGTTTAATACGGCAACKAGTTTTTCA 
[0 119] 

CHlfiffifl 7] (i; >3t7n»^©jJ^^n^ YNN4, YL60, £J:tfYCZ2 
AS) 

PSE-YNN4, PSE-YL60, pSE-YCZ2 fe-etl-^tl^^f £ *5iffiJM109$; £ 7 > tTS/ 
U>S:*tfLB*ifiT**ilU, 0.1 mM IPTGJC J: *J»#&4l*WfTV^ 3&fr#«SlC<fc 

^*l^*l<&®#&^tt$!&#?£ (50mM KPB pH 8.0, ImM EDTA 



tfjf£4# 2002-3047864 



#2001-049363 



, 0.02% 2-ME, 2mM PMSF, 10% Glycerol) fCfMU <fc »j ffifls 

#M«Btom^^ffiVNTxy >3R7CfStt&W*Lfee*, 0.268 U/mg-protein 
, 0.198 U/mg-protein, 0.133 U/mg-protein<Z)?£<[$## P>;ft, #2§8J!tf)@Plg(Z)3 

s^<z> * ^ n * 1**1 * x j y m.7m*&&& & m t z> z t. tfmm. $ *i r=. „ 

[0 12 0] 

«fffl«:xy^a7c»**«ii«a*ifc. iciiciot, giaci^ifict 

[0121] 

SEQUENCE LISTING 
<110> DAICEL CHEMICAL INDUSTRIES, LTD. 

<120> A novel enone reductase, manufacturing of same, and method for red 
ucing a carbon-carbon double bond of alfa, beta-unsaturated ketone. 

<130> D1-A0103 

<140> 
<141> 

<160> 29 

<170> Patentln Ver. 2.1 
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<210> 1 
<211> 1113 
<212> DNA 

<213> Kluyveromyces lactis 

<220> 

<221> CDS 

<222> (1)..(1113) 

<400> 1 

atg tea gtt cca acc act caa aaa gee gtc ate att gaa ggt gac aaa 48 

Met Ser Val Pro Thr Thr Gin Lys Ala Val He He Glu Gly Asp Lys 

15 10 15 

get gtt gtt aaa aca gat gtc tea gtt cca gaa tta aag gag ggt aca 96 
Ala Val Val Lys Thr Asp Val Ser Val Pro Glu Leu Lys Glu Gly Thr 

20 25 30 

gec ttg gtg aag gtt gag get gtt get ggt aac cca act gat tgg aag 144 
Ala Leu Val Lys Val Glu Ala Val Ala Gly Asn Pro Thr Asp Trp Lys 

35 40 45 

cat att get tat aag att ggt cca gaa ggt tea att eta gga tgt gac 192 
His He Ala Tyr Lys He Gly Pro Glu Gly Ser He Leu Gly Cys Asp 

50 55 60 

att get ggt aca gtt gtc aaa ctt gga cca aat get agt act gac ttg 240 
He Ala Gly Thr Val Val Lys Leu Gly Pro Asn Ala Ser Thr Asp Leu 
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65 70 75 80 

aag gtt gga gat acc ggt ttc ggt ttt gtt cac ggt get tec caa aca 288 
Lys Val Gly Asp Thr Gly Phe Gly Phe Val His Gly Ala Ser Gin Thr 

85 90 95 

gat cct aaa aat ggt gca ttt get gaa tat gee agg gtt tat cca cct 336 
Asp Pro Lys Asn Gly Ala Phe Ala Glu Tyr Ala Arg Val Tyr Pro Pro 

100 105 110 

ttg ttt tac aag agt aac tta act cac tea act get gat gaa att tct 384 
Leu Phe Tyr Lys Ser Asn Leu Thr His Ser Thr Ala Asp Glu lie Ser 

115 120 125 

gaa ggc cct gtg aag aac ttc gaa tct get gca tea ttg cca gtt teg 432 
Glu Gly Pro Val Lys Asn Phe Glu Ser Ala Ala Ser Leu Pro Val Ser 
130 135 140 

ttg aca act get ggt gtt agt ttg tgt cat cac ttg ggc tea aaa atg 480 
Leu Thr Thr Ala Gly Val Ser Leu Cys His His Leu Gly Ser Lys Met 

145 150 155 160 

gaa tgg cac cca tct acc ccg caa cat act cat cca tta ttg att tgg 528 
Glu Trp His Pro Ser Thr Pro Gin His Thr His Pro Leu Leu He Trp 

165 170 175 

ggt ggt get aca gca gtg ggt caa caa eta ate caa gtt gee aaa cat 576 
Gly Gly Ala Thr Ala Val Gly Gin Gin Leu He Gin Val Ala Lys His 

180 185 190 

4 6 mU$$2 0 0 2 - 3 0 4 7 8 6 4 
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ate aat get tat act aag att gta act gtt get tct aaa aag cat gaa 624 

He Asn Ala Tyr Thr Lys He Val Thr Val Ala Ser Lys Lys His Glu 

195 200 205 

aag ctt tta aag tct tat ggt get gat gat gtc ttt gac tat cat gat 672 

Lys Leu Leu Lys Ser Tyr Gly Ala Asp Asp Val Phe Asp Tyr His Asp 

210 215 220 

gca ggc gtt att gag cag ate aaa teg aag tat cca aac ctg caa cat 720 

Ala Gly Val lie Glu. Gin He Lys Ser Lys Tyr Pro Asn Leu Gin His 

225 230 235 240 

gtt att gac get gtg gga age gaa gat agt ate ccc gag gee tat aaa 768 

Val lie Asp Ala Val Gly Ser Glu Asp Ser lie Pro Glu Ala Tyr Lys 

245 250 255 

gtc aca gca gat agt eta cct gee aca tta tta gaa gtg gtt cca atg 816 

Val Thr Ala Asp Ser Leu Pro Ala Thr Leu Leu Glu Val Val Pro Met 

260 265 270 

ace att gaa age att cct gaa gaa ate aga aaa gat aat gtt aaa att 864 

Thr He Glu Ser He Pro Glu Glu lie Arg Lys Asp Asn Val Lys He 

275 280 285 

gat att act ttg ttg tat cgt gca tct ggt caa gaa att eta ttg ggt 912 

Asp He Thr Leu Leu Tyr Arg Ala Ser Gly Gin Glu He Leu Leu Gly 

290 295 300 



4 7 ffi|iE# 2002-3047 864 



#2001-049363 



gca aca aga ttt cct get agt cca gaa tat cat gaa gec aca gtt aaa 960 
Ala Thr Arg Phe Pro Ala Ser Pro Glu Tyr His Glu Ala Thr Val Lys 

305 310 315 320 

ttc gtt aag ttt ata aat cca cac ctt aac aac ggt gat ate cat cat 1008 
Phe Val Lys Phe He Asn Pro His Leu Asn Asn Gly Asp lie His His 

325 330 335 

atg aat att aaa gtt ttc age aac ggc tta gat gat gtc cca get etc 1056 
Met Asn He Lys Val Phe Ser Asn Gly Leu Asp Asp Val Pro Ala Leu 

340 345 350 

act gaa ggt ata aaa gaa ggt aaa aac aaa aat gtt aag tat gtt gee 1104 
Thr Glu Gly He Lys Glu Gly Lys Asn Lys Asn Val Lys Tyr Val Ala 

355 360 365 

agg tta taa 1113 
Arg Leu 

370 



<210> 2 
<211> 370 
<212> PRT 

<213> Kluyveromyces lactis 
<400> 2 

Met Ser Val Pro Thr Thr Gin Lys Ala Val He He Glu Gly Asp Lys 

1 5 10 15 



fBSE4$ 2002-3047864 



#2001-049 363 



Ala Val Val Lys Thr Asp Val Ser Val Pro Glu Leu Lys Glu Gly Thr 

20 25 30 

Ala Leu Val Lys Val Glu Ala Val Ala Gly Asn Pro Thr Asp Trp Lys 

35 40 45 

His He Ala Tyr Lys He Gly Pro Glu Gly Ser He Leu Gly Cys Asp 

50 55 60 

He Ala Gly Thr Val Val Lys Leu Gly Pro Asn Ala Ser Thr Asp Leu 
65 70 75 80 

Lys Val Gly Asp Thr Gly Phe Gly Phe Val His Gly Ala Ser Gin Thr 

85 90 95 

Asp Pro Lys Asn Gly Ala Phe Ala Glu Tyr Ala Arg Val Tyr Pro Pro 

100 105 110 

Leu Phe Tyr Lys Ser Asn Leu Thr His Ser Thr Ala Asp Glu He Ser 

115 120 125 

Glu Gly Pro Val Lys Asn Phe Glu Ser Ala Ala Ser Leu Pro Val Ser 

130 135 140 

Leu Thr Thr Ala Gly Val Ser Leu Cys His His Leu Gly Ser Lys Met 
145 150 155 160 

Glu Trp His Pro Ser Thr Pro Gin His Thr His Pro Leu Leu He Trp 

165 170 175 

Gly Gly Ala Thr Ala Val Gly Gin Gin Leu He Gin Val Ala Lys His 
, 180 185 190 

He Asn Ala Tyr Thr Lys He Val Thr Val Ala Ser Lys Lys His Glu 

195 200 205 

Lys Leu Leu Lys Ser Tyr Gly Ala Asp Asp Val Phe Asp Tyr His Asp 

210 215 220 

Ala Gly Val He Glu Gin He Lys Ser Lys Tyr Pro Asn Leu Gin His 
225 230 235 240 

Val He Asp Ala Val Gly Ser Glu Asp Ser He Pro Glu Ala Tyr Lys 



4 9 ffillE# 2002-3047864 



#2001-049363 

245 250 255 

Val Thr Ala Asp Ser Leu Pro Ala Thr Leu Leu Glu Val Val Pro Met 

260 265 270 

Thr He Glu Ser He Pro Glu Glu He Arg Lys Asp Asn Val Lys He 

275 280 285 

Asp He Thr Leu Leu Tyr Arg Ala Ser Gly Gin Glu He Leu Leu Gly 

290 295 300 

Ala Thr Arg Phe Pro Ala Ser Pro Glu Tyr His Glu Ala Thr Val Lys 
305 310 315 320 

Phe Val Lys Phe lie Asn Pro His Leu Asn Asn Gly Asp He His His 

325 330 335 

Met Asn lie Lys Val Phe Ser Asn Gly Leu Asp Asp Val Pro Ala Leu 

340 345 350 

Thr Glu Gly He Lys Glu Gly Lys Asn Lys Asn Val Lys Tyr Val Ala 
355 360 365 

Arg Leu 

370 



<210> 3 
<211> 1145 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (6).. (1136) 



miiE# 2002-3047864 



#2001-049363 



<400> 3 

caaac atg tct gcc teg att cca gaa acc atg aaa gec gtt gtc att gaa 50 
Met Ser Ala Ser lie Pro Glu Thr Met Lys Ala Val Val He Glu 

15 10 15 

aat ggc aag get gta gtc aaa cag gac att cca att cct gaa tta gaa 98 

Asn Gly Lys Ala Val Val Lys Gin Asp He Pro He Pro Glu Leu Glu 

20 25 30 

gaa gga ttt gtt eta att aag act gtc gcc gtt gcc ggt aac cct acc 146 
Glu Gly Phe Val Leu He Lys Thr Val Ala Val Ala Gly Asn Pro Thr 

35 40 45 

gat tgg aaa cat att gat ttc aag att ggt cct caa ggt gcc etc tta 194 

Asp Trp Lys His He Asp Phe Lys He Gly Pro Gin Gly Ala Leu Leu 

50 55 60 

ggc tgt gat gca gcc ggc caa ate gta aag ttg ggc cca aat gtt gat 242 

Gly Cys Asp Ala Ala Gly Gin He Val Lys Leu Gly Pro Asn Val Asp 

65 .70 75 

get gca cgc ttt gcc att ggt gat tac att tat ggg gtt att cac ggt 290 

Ala Ala Arg Phe Ala lie Gly Asp Tyr He Tyr Gly Val He His Gly 

80 85 . 90 95 

get tea gtg agg ttc ccc tea aac ggt gcc ttt get gag tac tct gcc 338 

Ala Ser Val Arg Phe Pro Ser Asn Gly Ala Phe Ala Glu Tyr Ser Ala 

100 105 110 



5 1 ffisEff 2 002-3047864 



#2 001-049363 



att tea tec gag act get tat aaa cca gec aga gag ttt aga ttg tgc 386 
He Ser Ser Glu Thr Ala Tyr Lys Pro Ala Arg Glu Phe Arg Leu Cys 

115 120 125 

ggt aaa gac aag eta cca gaa ggc ccc gta aaa tct tta gaa ggg gca 434 

Gly Lys Asp Lys Leu Pro Glu GlyPro Val Lys Ser Leu Glu Gly Ala 

130 135 140 

gta tec etc cca gtc tea ttg acc acg get ggt atg ate ctt aca cat 482 

Val Ser Leu Pro Val Ser Leu Thr Thr Ala Gly Met He Leu^Thr His 
145 150 155 

agt ttt ggc ttg gac atg aca tgg aag ccc tec aaa gcg caa aga gat 530 

Ser Phe Gly Leu Asp Met Thr Trp Lys Pro Ser Lys Ala Gin Arg Asp 

160 165 170 175 

caa ccc ate tta ttt tgg ggt ggt gee act get gtt ggc cag atg ctt 578 

Gin Pro He Leu Phe Trp Gly Gly Ala Thr Ala Val Gly Gin Met Leu 

180 185 190 

att caa ttg gca aaa aaa eta aac ggt ttc age aag ate ate gtc gtt 626 

lie Gin Leu Ala Lys Lys Leu Asn Gly Phe Ser Lys He He Val Val 

195 200 205 

get tct cgt aaa cat gaa aaa ttg ttg aaa gag tac ggt gca gat gaa 674 

Ala Ser Arg Lys His Glu Lys Leu Leu Lys Glu Tyr Gly Ala Asp Glu 

210 215 220 

ctt ttt gac tac cac gat get gac gtt ate gaa cag ata aaa aag aag 722 

5 2 ffiaiE#2 0 0 2 - 3 0 4 7 8 6 4 



#2 0 0 i-04 9 3 6 3 

Leu Phe Asp Tyr His Asp Ala Asp Val He Glu Gin He Lys Lys Lys 

225 230 235 

tac aac aac att cct tac ttg gtg gac tgt gtc tec aac aca gaa act 770 

Tyr Asn Asn lie Pro Tyr Leu Val Asp Cys Val Ser Asn Thr Glu Thr 

240 245 250 255 

att caa cag gtg tac aaa tgt gec get gat gac tta gac get acg gtc 818 

He Gin Gin Val Tyr Lys Cys Ala Ala Asp Asp Leu Asp Ala Thr Val 

260 265 270 

gtt caa ttg acc gtt tta acc gaa aaa gat ate aag gag gaa gac agg 866 

Val Gin Leu Thr Val Leu Thr Glu Lys Asp He Lys Glu Glu Asp Arg 

275 280 285 

agg caa aac gtc agt att gaa gga acc ctt eta tat ttg ata gga ggt 914 

Arg Gin Asn Val Ser lie Glu Gly Thr Leu Leu Tyr Leu He Gly Gly 

290 295 300 

aac gac gtc cca ttt ggc acg ttt act ttg cca gca gac cct gaa tac 962 

Asn Asp Val Pro Phe Gly Thr Phe Thr Leu Pro Ala Asp Pro Glu Tyr 

305 310 315 



aag gaa gec gec ata aaa ttt att aag ttc ate aat cca aaa ate aat 1010 

Lys Glu Ala Ala lie Lys Phe He Lys Phe He Asn Pro Lys lie Asn 

320 325 330 335 

gat ggt gaa ate cac cac ate cca gtg aaa gtt tac aag aac ggg tta 1058 

Asp Gly Glu He His His He Pro Val Lys Val Tyr Lys Asn Gly Leu 



5 3 



ffif£# 2002-3047864 
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340 345 350 

gat gat ate cca cag tta ctt gat gat att aag cac ggg agg aat tct 1106 
Asp Asp He Pro Gin Leu Leu Asp Asp lie Lys His Gly Arg Asn Ser 

355 360 365 

ggc gaa aag ttg gtt gec gtc ttg aaa taa tctagactg 1145 
Gly Glu Lys Leu Val Ala Val Leu Lys 

370 375 



<210> 4 
<211> 376 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 4 

Met Ser Ala Ser He Pro Glu Thr Met Lys Ala Val Val lie Glu Asn 

1 5 10 15 

Gly Lys Ala Val Val Lys Gin Asp lie Pro He Pro Glu Leu Glu Glu 

20 25 30 

Gly Phe Val Leu lie Lys Thr Val Ala Val Ala Gly Asn Pro Thr Asp 

35 40 45 

Trp Lys His He Asp Phe Lys He Gly Pro Gin Gly Ala Leu Leu Gly 

50 55 60 

Cys Asp Ala Ala Gly Gin He Val Lys Leu Gly Pro Asn Val Asp Ala 
65 70 75 80 

Ala Arg Phe Ala He Gly Asp Tyr He Tyr Gly Val He His Gly Ala 
85 90 95 

5 4 tfJUE# 2002-3047864 
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Ser Val Arg Phe Pro Ser Asn Gly Ala Phe Ala Glu Tyr Ser Ala He 

100 105 110 

Ser Ser Glu Thr Ala Tyr Lys Pro Ala Arg Glu Phe Arg Leu Cys Gly 

115 120 125 

Lys Asp Lys Leu Pro Glu Gly Pro Val Lys Ser Leu Glu Gly Ala Val 

130 135 140 

Ser Leu Pro Val Ser Leu Thr Thr Ala Gly Met He Leu Thr His Ser 
145 150 155 160 

Phe Gly Leu Asp Met Thr Trp Lys Pro Ser Lys Ala Gin Arg Asp Gin 

165 170 175 

Pro He Leu Phe Trp Gly . Gly Ala Thr Ala Val Gly Gin Met Leu He 

180 185 190 

Gin Leu Ala Lys Lys Leu Asn Gly Phe Ser Lys lie He Val Val Ala 

195 200 205 

Ser Arg Lys His Glu Lys Leu Leu Lys Glu Tyr Gly Ala Asp Glu Leu 

210 215 220 

Phe Asp Tyr His Asp Ala Asp Val lie Glu Gin He Lys Lys Lys Tyr 
225 230 235 240 

Asn Asn lie Pro Tyr Leu Val Asp Cys Val Ser Asn Thr Glu Thr He 

245 250 255 

Gin Gin Val Tyr Lys Cys Ala Ala Asp Asp Leu Asp Ala Thr Val Val 

260 265 270 

Gin Leu Thr Val Leu Thr Glu Lys Asp He Lys Glu Glu Asp Arg Arg 

275 280 285 

Gin Asn Val Ser He Glu Gly Thr Leu Leu Tyr Leu He Gly Gly Asn 

290 295 300 

Asp Val Pro Phe Gly Thr Phe Thr Leu Pro Ala Asp Pro Glu Tyr Lys 
305 310 315 320 

Glu Ala Ala He Lys Phe He Lys Phe He Asn Pro Lys He Asn Asp 



tfJIE# 2002-3047864 



#2 001-049363 

325 330 335 

Gly Glu He His His He Pro Val Lys Val Tyr Lys Asn Gly Leu Asp 

340 345 350 

Asp He Pro Gin Leu Leu Asp Asp He Lys His Gly Arg Asn Ser Gly 

355 360 365 

Glu Lys Leu Val Ala Val Leu Lys 
370 375 



<210> 5 

<211> 1134 

<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1).. (1134) 

<400> 5 

atg get caa gtt gca att cca gaa acc atg aag get gtc gtc att gaa 48 

Met Ala Gin Val Ala He Pro Glu Thr Met Lys Ala Val Val lie Glu 

15 10 15 

gac ggt aaa gcg gtt gtt aaa gag ggc att ccc att cct gaa ttg gaa 96 
Asp Gly Lys Ala Val Val Lys Glu Gly He Pro lie Pro Glu Leu Glu 

20 25 30 

gaa gga ttc gta ttg att aag aca etc get gtt get ggt aac ccc act 144 



ffi£E#2 0 0 2 - 



3 0 4 7 8 6 4 



#2 001-049363 



Glu Gly Phe Val Leu He Lys Thr Leu Ala Val Ala Gly Asn Pro Thr 

35 40 45 

gat tgg gca cac att gac tac aag ate ggg cct caa gga tct att ctg 192 

Asp Trp Ala His He Asp Tyr Lys He Gly Pro Gin Gly Ser He Leu 

50 55 60 

gga tgt gat get get ggc caa att gtc aaa ttg ggc cca get gtc aat 240 

Gly Cys Asp Ala Ala Gly Gin He Val Lys Leu Gly Pro Ala Val Asn 

65 70 75 80 

cct aaa gac ttt tct ate ggt gat tat att tat ggg ttc att cac gga 288 

Pro Lys Asp Phe Ser He Gly Asp Tyr He Tyr Gly Phe He His Gly 

85 90 95 

tct tec gta agg ttt cct tec aat ggt get ttt get gaa tat tct get 336 

Ser Ser Val Arg Phe Pro Ser Asn Gly Ala Phe Ala Glu Tyr Ser Ala 
100 105 110 

att tea act gtg gtt gee tac aaa tea ccc aat gaa etc aaa ttt ttg 384 

He Ser Thr Val ,Val Ala Tyr Lys Ser Pro Asn Glu Leu Lys Phe Leu 

115 120 125 

ggt gag gat gtt eta cct gee ggc cct gtc agg tct ttg gaa ggt gta 432 

Gly Glu Asp Val Leu Pro Ala Gly Pro Val Arg Ser Leu Glu Gly Val 

130 135 140 



gee act ate cca gtg tea ctg acc aca gee ggc ttg gtg ttg acc tat 480 
Ala Thr He Pro Val Ser Leu Thr Thr Ala Gly Leu Val Leu Thr Tyr 



5 7 ,ffi|i#2 0 0 2- 3 0 4 7 8 6 4 



f, #200 1- 049363 

m 

145 150 155 160 



aac ttg ggc ttg gac ctg aag tgg gag cca tea acc cca caa aga aaa 528 
Asn Leu Gly Leu Asp Leu Lys Trp Glu Pro Ser Thr Pro Gin Arg Lys 

165 170 175 

ggc ccc ate tta tta tgg ggc ggt gca act gca gta ggt cag teg etc 576 
Gly Pro He Leu Leu Trp Gly Gly Ala Thr Ala Val Gly Gin Ser Leu 
180 185 190 

ate caa tta gee aat aaa ttg aat ggc ttc acc aag ate att gtt gtg 624 
He Gin Leu Ala Asn Lys Leu Asn Gly Phe Thr Lys He He Val Val 

195 200 205 

get tct egg aag cac gaa aaa ctt ttg aaa gaa tat ggt get gat gaa 672 
Ala Ser Arg Lys His Glu Lys Leu Leu Lys Glu Tyr Gly Ala Asp Glu 

210 215 220 

tta ttt gat tat cat gat att gac gtg gta gaa caa att aaa cac aag 720 
Leu Phe Asp Tyr His Asp He Asp Val Val Glu Gin He Lys His Lys 

225 , 230 235 240 

tac aac aat ate teg tat tta gtc gac tgt gtc gcg aat caa gat acg 768 
Tyr Asn Asn lie Ser Tyr Leu Val Asp Cys Val Ala Asn Gin Asp Thr 

245 250 255 

ctt caa caa gtg tac aaa tgt gcg gee gat aaa cag gat get aca att 816 
Leu Gin Gin Val Tyr Lys Cys Ala Ala Asp Lys Gin Asp Ala Thr He 

260 265 270 



5 8 
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gtt gaa tta aaa aat ttg aca gaa gaa aac gtc aaa aaa gag aac agg 864 

Val Glu Leu Lys Asn Leu Thr Glu Glu Asn Val Lys Lys Glu Asn Arg 

275 280 285 

aga caa aac gtt act att gac ata ata agg eta tat tea ata ggt ggc 912 

Arg Gin Asn Val Thr He Asp He He Arg Leu Tyr Ser He Gly Gly 

290 295 300 

cat gaa gta cca ttt gga aac att act tta cca gec gac tea gaa get 960 

His Glu Val Pro Phe Gly Asn lie Thr Leu Pro Ala Asp Ser Glu Ala 

305 310 315 320 

agg aaa get gca ata aaa ttt ate aaa ttc ate aat cca aag att aat 1008 

Arg Lys Ala Ala He Lys Phe He Lys Phe He Asn Pro Lys He Asn 

325 330 335 

gat gga caa att cgc cat att cca gta agg gtc tat aag aac ggg ctt 1056 

Asp Gly Gin He Arg His He Pro Val Arg Val Tyr Lys Asn Gly Leu 

340 345 350 

tgt gat gtt cct cat ate eta aaa gac ate aaa tat ggt aag aac tct 1104 

Cys Asp Val Pro His He Leu Lys Asp He Lys Tyr Gly Lys Asn Ser 

355 360 365 

ggt gaa aaa etc gtt gee gta tta aac taa 1134 
Gly Glu Lys Leu Val Ala Val Leu Asn 

370 375 



002-3047864 



#2001-049363 



<210> 6 
<211> 377 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 6 

Met Ala Gin Val Ala lie Pro Glu Thr Met Lys 

1 5 10 

Asp Gly Lys Ala Val Val Lys Glu Gly He Pro 

20 25 . 

Glu Gly Phe Val Leu He Lys Thr Leu Ala Val 

35 40 
Asp Trp Ala His He Asp Tyr Lys He Gly Pro 

50 55 
Gly Cys Asp Ala Ala Gly Gin He Val Lys Leu 
65 70 75 

Pro Lys Asp Phe Ser He Gly Asp Tyr lie Tyr 

85 90 
Ser Ser Val Arg Phe Pro Ser Asn Gly Ala Phe 

100 105 
He Ser Thr Val Val Ala Tyr Lys Ser Pro Asn 

115 120 
Gly Glu Asp Val Leu Pro Ala Gly Pro Val Arg 

130 135 
Ala Thr He Pro Val Ser Leu Thr Thr. Ala Gly 
145 150 155 

Asn Leu Gly Leu Asp Leu Lys Trp Glu Pro Ser 
165 170 

6 0 



Ala Val Val He Glu 
15 

lie Pro Glu Leu Glu 

30 

Ala Gly Asn Pro Thr 

45 

Gin Gly Ser He Leu 

60 

Gly Pro Ala Val Asn 
80 

Gly Phe He His Gly 

95 

Ala Glu Tyr Ser Ala 
110 

Glu Leu Lys Phe Leu 

125 

Ser Leu Glu Gly Val 

140 

Leu' Val Leu Thr Tyr 
160 

Thr Pro Gin Arg Lys 
175 

ffillff 2002-3047864 
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Gly Pro He Leu Leu Trp Gly Gly Ala Thr Ala Val Gly Gin Ser Leu 

180 185 190 

He Gin Leu Ala Asn Lys Leu Asn Gly Phe Thr Lys He He Val Val 

195 200 205 

Ala Ser Arg Lys His Glu Lys Leu Leu Lys Glu Tyr Gly Ala Asp Glu 

210 215 220 

Leu Phe Asp Tyr His Asp He Asp Val Val Glu Gin He Lys His Lys 
225 230 235 24Q 

Tyr Asn Asn He Ser Tyr Leu Val Asp Cys Val Ala Asn Gin Asp Thr 

245 250 255 

Leu Gin Gin Val Tyr Lys Cys Ala Ala Asp Lys Gin Asp Ala Thr He 

260 265 270 

Val Glu Leu Lys Asn Leu Thr Glu Glu Asn Val Lys Lys Glu Asn Arg 

275 280 285 

Arg Gin Asn Val Thr He Asp He He Arg Leu Tyr Ser lie. Gly Gly 

290 295 300 

His Glu Val Pro Phe Gly Asn lie Thr Leu Pro Ala Asp Ser Glu Ala 
305 310 315 320 

Arg Lys Ala Ala He Lys Phe lie Lys Phe He Asn Pro Lys He Asn 

325 330 335 

Asp Gly Gin He Arg His He Pro Val Arg Val Tyr Lys Asn Gly Leu 

340 345 350 

Cys Asp Val Pro His He Leu Lys Asp He Lys Tyr Gly Lys Asn Ser 

355 360 365 

Gly Glu Lys Leu Val Ala Val Leu Asn 
370 375 



2002-3047864 



#2001-049363 



<210> 7 
<211> 1122 
<212> DNA 

<213> Saccharomyces cerevisiae 



<220> 

<221> CDS 

<222> (7).. (1113) 

<400> 7 

gaaatc atg aaa get gtc gtc att gaa gac ggt aaa gcg gtt gtc aaa 48 
Met Lys Ala Val Val He Glu Asp Gly Lys Ala Val Val Lys 

1 5 10 

gag ggc gtt ccc att cct gaa ttg gaa gaa gga ttc gta ttg att aag 96 
Glu Gly Val Pro He Pro Glu Leu Glu Glu Gly Phe Val Leu He Lys 

15 20 25 30 

aca etc get gtt get ggt aac ccg act gat tgg gca cac att gac tac 
Thr Leu Ala Val Ala Gly Asn Pro Thr Asp Trp Ala His He Asp Tyr 

35 40 45 

aag gtc ggg cct caa gga tct att ctg gga tgt gac get gee ggc caa 
Lys Val Gly Pro Gin Gly Ser He Leu Gly Cys Asp Ala Ala Gly Gin 

50 55 60 

att gtc aaa ttg ggc cca gee gtc gat cct aaa gac ttt tct att ggt 240 
He Val Lys Leu Gly Pro Ala Val Asp Pro Lys Asp Phe Ser He Gly 
65 70 75 



144 



192 



ffif£# 2002-304 7 864 



#2 001-049363 



gat tat att tat ggg ttc att cac gga tct tec gta agg ttt cct tec 288 
Asp Tyr lie Tyr Gly Phe He His Gly Ser Ser Val Arg Phe Pro Ser 

80 85 90 

aat ggt get ttt get gaa tat tct get att tea act gtg gtt gee tac 336 
Asn Gly Ala Phe Ala Glu Tyr Ser Ala lie Ser Thr Val Val Ala Tyr 

95 100 105 110 

aaa tea ccc aat gaa etc aaa ttt ttg ggt gaa gat gtt eta cct gee 384 
Lys Ser Pro Asn Glu Leu Lys Phe Leu Gly Glu Asp Val Leu Pro Ala 

115 120 125 

ggc cct gtc agg tct ttg gaa ggg gca gee act ate cca gtg tea ctg 432 
Gly Pro Val Arg Ser Leu Glu Gly Ala Ala Thr He Pro Val Ser Leu 

130 135 140 

acc aca get ggc ttg gtg ttg ace tat aac ttg ggc ttg aac ctg aag 480 
Thr Thr Ala Gly Leu Val Leu Thr Tyr Asn Leu Gly Leu Asn Leu Lys 

145 150 155 

tgg gag cca tea acc cca caa aga aac ggc ccc ate tta tta tgg ggc 528 
Trp Glu Pro Ser Thr Pro Gin Arg Asn Gly Pro He Leu Leu Trp Gly 
160 165 170 



ggt gca act gca gta ggt cag teg etc ate caa tta gee aat aaa ttg 576 
Gly Ala Thr Ala Val Gly Gin Ser Leu He Gin Leu Ala Asn Lys Leu 

175 , 180 185 190 



ffJ3S4# 2002-304786 4 



#2001-049363 



aat ggc ttc acc aag ate att gtt gtg get tct egg aaa cac gaa aaa 624 
Asn Gly Phe Thr Lys He He Val Val Ala Ser Arg Lys His Glu Lys 

195 . 200 205 

ctg ttg aaa gaa tat ggt get gat caa eta ttt gat tac cat gat att 672 
Leu Leu Lys Glu Tyr Gly Ala Asp Gin Leu Phe Asp Tyr His Asp He 

210 215 220 

gac gtg gta gaa caa att aaa cac aag tac aac aat ate teg tat tta 720 
Asp Val Val Glu Gin He Lys His Lys Tyr Asn Asn He Ser Tyr Leu 

225 230 235 

gtc gac tgt gtc gcg aat caa aat acg ctt caa caa gtg tac aaa tgt 768 
Val Asp Cys Val Ala Asn Gin Asn Thr Leu Gin Gin Val Tyr Lys Cys 

240 245 250 

gcg gec gat aaa cag gat get acc gtt gtc gaa tta act aat ttg aca 816 
Ala Ala Asp Lys Gin Asp Ala Thr Val Val Glu Leu Thr Asn Leu Thr 

255 260 265 270 

gaa gaa aac gtc aaa aag gag aat agg agg caa aat gtc act att gac 864 
Glu Glu Asn Val Lys Lys Glu Asn Arg Arg Gin Asn Val Thr He Asp 

275 280 285 

aga aca aga ctg tat tea ata ggc ggc cat gaa gta cca ttt ggt ggc 912 
Arg Thr Arg Leu Tyr Ser He Gly Gly His Glu Val Pro Phe Gly Gly 

290 295 300 

att act ttc cct get gac cca gaa gee agg aga get gee acc gaa ttc 960 

6 4 mfiE#2 0 0 2 - 3 0 4 7 8 6 4 
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He Thr Phe Pro Ala Asp Pro Glu Ala Arg Arg Ala Ala Thr Glu Phe 

305 310 315 

gtc aag ttc ate aat cca aag att agt gat ggg caa att cac cat att 1008 
Val Lys Phe He Asn Pro Lys lie Ser Asp Gly Gin lie His His He 

320 325 330 

cca gca agg gtc tat aag aac ggg ctt tac gat gtt cct cgt ate ctg 1056 
Pro Ala Arg Val Tyr Lys Asn Gly Leu Tyr Asp Val Pro Arg He Leu 

335 340 345 350 

gaa gac att aaa ate ggt aag aac tct ggt gaa aaa etc gtt gee gta 1104 
Glu Asp He Lys He Gly Lys Asn Ser Gly Glu Lys Leu Val Ala Val 

355 360 365 

tta aac taa tctagaaac 1122 
Leu Asn 



<210> 8 
<211> 368 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 8 

Met Lys Ala Val Val He Glu Asp Gly Lys Ala Val Val Lys Glu Gly 

1 5 10 15 

Val Pro lie Pro Glu Leu Glu Glu Gly Phe Val Leu He Lys Thr Leu 

20 25 30 



ffii£# 2 002-3047864 
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Ala Val Ala Gly Asn Pro Thr Asp Trp Ala His lie Asp Tyr Lys Val 

35 40 45 

Gly Pro Gin Gly Ser He Leu Gly Cys Asp Ala Ala Gly Gin He Val 

50 55 60 

Lys Leu Gly Pro Ala Val Asp Pro Lys Asp Phe Ser He Gly Asp Tyr 
65 70 75 80 

He Tyr Gly Phe lie His Gly Ser Ser Val Arg Phe Pro Ser Asn Gly 

85 90 95 

Ala Phe Ala Glu Tyr Ser Ala He Ser Thr Val Val Ala Tyr Lys Ser 

100 105 110 

Pro Asn Glu Leu Lys Phe Leu Gly Glu Asp Val Leu Pro Ala Gly Pro 

115 120 125 

Val Arg Ser Leu Glu Gly Ala Ala Thr He Pro Val Ser Leu Thr Thr 

130 135 140 

Ala Gly Leu Val Leu Thr Tyr Asn Leu Gly Leu Asn Leu Lys Trp Glu 
145 150 155 160 

Pro Ser Thr Pro Gin Arg Asn Gly Pro lie Leu Leu Trp Gly Gly Ala 

165 170 175 

Thr Ala Val Gly Gin Ser Leu He Gin Leu Ala Asn Lys Leu Asn Gly 

180 185 190 

Phe Thr Lys He He Val Val Ala Ser Arg Lys His Glu Lys Leu Leu 

195 200 205 

Lys Glu Tyr Gly Ala Asp Gin Leu Phe Asp Tyr His Asp He Asp Val 

210 215 220 

Val Glu Gin He Lys His Lys Tyr Asn Asn He Ser Tyr Leu Val Asp 
225 230 235 240 

Cys Val Ala Asn Gin Asn Thr Leu Gin Gin Val Tyr Lys Cys Ala Ala 

245 250 255 

Asp Lys Gin Asp Ala Thr Val Val Glu Leu Thr Asn Leu Thr Glu Glu 



6 6 
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260 

Asn Val Lys Lys Glu Asn Arg Arg 
275 280 
Arg Leu Tyr Ser He Gly Gly His 

290 295 
Phe Pro Ala Asp Pro Glu Ala Arg 
305 310 
Phe He Asn Pro Lys He Ser Asp 
325 

Arg Val Tyr Lys Asn Gly Leu Tyr 

340 

He Lys He Gly Lys Asn Ser Gly 

355 360 



265 270 

Gin Asn Val Thr lie Asp Arg Thr 

285 

Glu Val Pro Phe Gly Gly He Thr 

300 

Arg Ala Ala Thr Glu Phe Val Lys 
315 320 
Gly Gin lie His His He Pro Ala 

330 335 
Asp Val Pro Arg lie Leu Glu Asp 
345 350 
Glu Lys Leu Val Ala Val Leu Asn 
365 



<210> 9 
<211> 12 
<212> PRT 

<213> Kluyveromyces lactis 
<400> 9 

Ser Tyr Gly Ala Asp Asp Val Phe Asp Tyr His Asp 

1.5 10- 

<210> 10 
<211> 12 
<212> PRT 

6 7 ffit#2 002-3047864 
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<213> Kluyveromyces lactis 
<400> 10 

He Gly Pro Glu Gly Ser He Leu Gly Cys Asp He 
1 5 10 



<210> 11 
<211> 20 • 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<220> 

<221> miscfeature 

<222> (12) 

<223> n indicates g, a, c or t. 

<400> 11 

tgrtartcra anacrtcrtc 20 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<220> 

<221> misc_feature 
<222> (18) 

<223> n indicates g, a, c or t. 
<400> 12 

atwgghccwg argghtcnat 20 



<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 

<220> 

<221> misc_feature 
<222> (9) 

<223> n indicates g, a, c or t. 
<400> 13 
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#2 
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atwgghccng argghagyat 



20 



<210> 14 
<211> 509 
<212> DNA 

<213> Kluyveromyces lactis 



<400> 14 












attggtccwg 


arggytcwat 


tctaggatgt 


gacattgctg gtacagttgt caaacttgga 


60 


ccaaatgcta 


gtactgactt gaaggttgga 


gataccggtt tcggttttgt 


tcacggtgct 


120 


tcccaaacag 


atcctaaaaa 


tggtgcattt 


gctgaatatg ccagggttta 


tccacctttg 


180 


ttttacaaga 


gtaacttaac 


tcactcaact 


gctgatgaaa tttctgaagg ccctgtgaag 


240 


aacttcgaat 


ctgctgcatc 


attgccagtt 


tcgttgacaa ctgctggtgt 


tagtttgtgt 


300 


catcacttgg 


gctcaaaaat 


ggaatggcac 


ccatctaccc cgcaacatac 


tcatccatta 


360 


ttgatttggg 


gtggtgctac 


agcagtgggt 


caacaactaa tccaagttgc 


caaacatatc 


420 


aatgcttata 


ctaagattgt 


aactgttgct 


tctaaaaagc atgaaaagct 


tttaaagtct 


480 


tatggtgctg 


atgacgtmtt 


cgactacca 






509 



<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 
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<400> 15 

tccggtaccg acaactgtac cagcaatgtc 

<210> 16 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificial 1 
synthesized primer sequence 

<400> 16 

atcggtacct atactaagat tgtaactgtt gc 

<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequenceran artificial 1 
synthesized primer sequence 

<400> 17 

ccgggtaccc ttttagggtg a 
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<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 18 

tcatgaagcc acagttaaat teg 23 



<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
y synthesized primer sequence 

<400> 19 

atattcatat gatggatatc accg 24 



<210> 20 
<211> 41 



7 2 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 



<400> 20 

ctggaattct accatggctt cagttccaac cactcaaaaa g 41 

<210> 21 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequenceran artificially 
synthesized primer sequence 

<400> 21 

gacaagcttc tagattataa cctggcaaca tacttaaca .39 



<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence. 

<400> 22 

caaacatgtc tgcctcgatt ccaga 25 



<210> 23 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 23 

cagtctagat tatttcaaga cggcaaccaa c 31 



<210> 24 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 
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<400> 24 

caaccatggc tcaagttgca attccagaaa cc 

<210> 25 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificial 1 
synthesized primer sequence 

<400> 25 

gactctagat tagtttaata cggcaacgag tttttcac 

<210> 26 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificiall 
synthesized primer sequence 

<400> 26 

gaaatcatga aagctgtcgt cattgaa 
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<210> 27 
<211> 37 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 27 

gtttctagat tagtttaata cggcaackag tttttca 37 



<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 28 

tgtaaaacga cggccagt 18 



<210> 29 



7 6 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 29 

caggaaacag ctatgacc 18 
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[04] 



Kluyveromyces 
lactis ffefitfcDNA 



i 
i 



PCR with KLCR2-N 
and KLCR2-C 

Cleavage with Ncol 
and Xba! 



PCR/Ncol-Xbal 




Cleavage with Ncol 
and Xbal 



pSE420D/Ncol/Xbal 
(4.3 kb) 
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